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ABSTRACT
Data on the properties of leptons, mesons, and baryons are listed,
referenced, averaged, and summarized in tables and wallet cards. This

is an updating of the Reviews of Modern Physics article of Oct. 1965.



Data on Particles and Resonant States:
A, H, Rosenfeld, A, Barbaro-Galtieri,

-

Table S, Stable Particles.
W. J. Podolsky, L. R. Price, Matts Roos,
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UCRL-8030, Pt. I
Jan. 1967 revision

Paul Soding, W. J. Willis, ¢. G. Wohl

General Atomic and Nuclear Constants®
Mass Mean Decays 23 1
IG(JP)C Mass  difference life (sec) Mass Partial Fraction w N =6.02252 w1 mole gbased on Acy, = 12)
n (MeV) (MeV) et {cm) {GeV)® mode g 1c 2.997925 ¥ 10_10 cm sec 19
— = fu]e 4.80298 ¥ 1 esu = 1,60210¥10" "7 coulomb
0,147)” o stable 0 stable > o1 1 Mev 1.60210 yio_gz erg
ve =i 0(<0.2 keV} stable 0 stable Zs835|" =6.5819 % 10 ; MeV sec
v 0(<2,1 MeV) g % = 1,05449 ¥ 10 %7erg sec
11 .
e’ P 0.511006 stable 0,000 stable _ 1.001159622 b fic =1.9732 X 10_“ MeV cm 3 197.32 MeV fermi
+.000002 > 2x10% y) Pe T +,000000027 Zmgc k = 8.26/171 x1 /1 OM;;/ deg™ " (Boltzmann const.)
— = e2/hc = 1/137.03
WF Te4 105,659 2.199%10°% _ 0.011 ewv 100 % g 105 53 | 2 0.511006 MeV/c = 1/1836.10 m
£.002 £.001, $=1.3 eyy (< 1.6 1oZ3 105 53 e :
o = 1001164 eh cr = 6.592%10 3e (< 1.3 )10‘9 104 53 | m, = 938,256 MeV/c = 1836.10 m, 6 T2 m
v L 000003 Zme 233920 ey (<6 )10 105 53 = 1,00727663 m, (where m, = 1 amu = Tz mey, =
- — +.014 — = 931.478 MeV/c?)
" 17(07) 139.579 2.608x10°° . 0,049 v 100 %y 34 30 2 2, a1777 8 - 10-13
+,014 £.015, $=3,5 ev ( 1.24£0,03)10 139 70 | =, =e“/m_c® = 2.81777 fermi (1 fermi = 1077 cm)
cr = 782 wvy ( 1.24%0.25)10° 34 30 B 1 11
46041 C(7+.7')/?=(.41.z>% wev { 1.011009)1075 4 s | =h/mee =T o’ = 3.86144X 107" cm
£.0037 (test of CPT 3.0 £0.5 )10 139 70 R -
. s (test o ,16) vy { ) a, Bon =h%/m e® =r_a™?=0.529167 A (1 A= 1078 cmy)
. 17(07) 134,975 b5.89%10 0,018 yy, < 98.8 A 135 67 w Bohr e e
£.014 .18, S=1,6" ye'e { 1.169 Vo 134 67 | o 8 2 24
er = 2.67%10" e, <s )10'2 135 67 Thompson =z mr, = 0.66516X 10 = 0.66516 barn
Te'e” 3,47 10° 133 67
- - 3 ceee ) R =m e¥/2tf = m_c%?/2 = 13.60535 eV (Rydberg)
K 107 493.82 ™\ 1,235%10 0.244 v { 63.4 £0,5 Y% 88 236 hd e €
+,11 +,006, 5=2.4 m® . {210 0.3 )% 219 205 | Hydrogen-like atom (non-rel., u = reduced mass)
cr = 3,70 N { 5.6 0.1 )% 75 126 _uzle? | " T ze2
T w0 ( 1.71£0.08)%, 84 133 By 2 —— ¢ = e
C(mst of CPT) prd v ( 3.4120,22)%, 253 215 2(nh) pze® - rms A
en’y ( 4.79£0.18)%, S 358 229 | = eh/2m c = 0.578847X10” "~ MeV gauss
mnFe®y ( 3.8 £08 }107; 214 204 Bohr - en2 ® e 31524 x 1018 Moy rauss™!
S -4.05 mrfe;v (<2 1077 214 204 | Mnuel = eh/emye = 3. e fa“ .
12 iy (< 1.4 Mo~, 109 151 | 1, = e/2m_c = 8.79404 x 1P radsec” ! gauss”
a pFy (<3 1072 109 151 cyclotron 3 1 R
ev (1.9 £1.2 )o07; 493 247 =e/2m © = 4.7895 X107 radsec”’ gauss
wly_ ( 2.2 £0.7 )107; 219 205 { L =mh/m ic)? = 62.768 mb
Ty (10 +4 077 75 126 natura. ”
mele (< 1.1 )10 353 227 ;
1m+p_ (<3 )10-6 143 172 Other Physical Constants
- 7 7
K’ £07) 497.87 50% . 50% K 1 year = 3.1536x 107 sge (=X 107 sec)
¢ £0.16 SShort Long density of air = 1.205 mg em 3 far 20°C)
Lyn= =T +_- acceleration by gravity = 980,67 cm sec
Kgnort 2(07) 0.87x10"" 0.248 mw (69.3 4 5 W% gy 5% 249 206 | oo Cirotional constant = 6.670% 10" gt 3g-1 gec-2
, =009, $=1.3 L ( 30,7 1A 228 209 | § Cilorie - 4184 joul
=4, joules
'2'ggxa-' gr= 2‘618 1 atmosphere = 1033,2 g em”
K, 307) . S 5.68x10” 0.248 win’r’ (23.5 2.1 )% 93 139 | 1 eV per particle = 11604.9°K (from E = kT)
ong £.26 LA (11.5 £ .4 )% 84 133 jeal © .
c7= 1703 Ty (27.5 1.8 )% 253 216 Numerical Constants
eV (37.4 £1.8 1% 358 229 | 1 rad = 57.29578 deg e = 2.71828
T (.453 £.007 )%, 219 206 | ¢ = 0.577216 1/e = 0.367879
A (<0.3 W% g 219 206 } 1, 2 = 0.69315 log,qe = 0.43429
ks (<27 M0 5 228 209 | 1n10 = 2,30259 log 2 = 0.30103
ep (<4 . Mo7; 392 238
1 +0, 10~ 4 24 S
Y- §< 4'3 ;10-6 223 ZZZ. 2Based mainly on E. R. Cohen and J, W. M. DuMond,
ete™ (< 4 Y1073 497 249 Rev. Mod. Phys. 37, 537 (1965).
n ooyt 5486 1<P<i0keV . Neutralyy (31.4 £2,2 )% o 549 274
£0,4 (2<e7<20)407"" decays{n®yy (20.5 3,5 )% S=1.3, 414 258
72.9% |37 (21.0 £3,2 )% S=1.5 144 179 Decay Parameters’
Charged (7, 7_T (22,4 £1,.8 )% . 135 174 Magnetic Derived
decays{T T,y _ ( 4.6 £0.8 )% S=1.1 269 236 | moment Measured rive
27,19, |re’e (< 0.2 Yo 413 258 | (et/2m c) a 2(degree) Y Aldegree)
mwe’e” (0,1 0.1 )% 268 236 P
3 Lt 938,256 stable 0.880 2.792763
R £0,005 41,2933 (>6x10%'y) £,000030
11
n HER) 923332 £.0001 1y 014 03)10; g 0.882 pew 100 % 1 4 -1.913148
. cT = 3. 03)(10 +.000066
A 0t 1415,58 2,51x10” * 1.245 pm (66,4 Ly 4 1% gy 4% 38 100 -0,73 -663£.022 (-7x7 )° .74 (828 )°
£0,10 +,04, 5=1.4 nn? (33.6 7 )% S 41 104 +.16 .73 +,18  Sign of ¢ and A changed after
= 7.52 pev ( 0.88%0,45)10 7 177 163 06 .19 RPM printing to correct for
PV ( 1,35+0.60)10° 72 131 wrong sign in listed data card.
=t 11T 1189.47 0.810x10° 0 {412 prt (52.8 .\ )% 116 189 2.3 960,067
+0,08 +,013 nm ( 47.2 2 )% 110 185 +,6 +.008%,037 (180230 )° -1.0 ( 0£85)°
eT = 2,43 Py, ( 1.9 20.4 )10'2 251 225
nnty = 0.2 107¢ 110 185
Aetv { 1.5 0.9 077 73 72
npty (< 1.1 1o~z 144 202
-7.97 netv (<5 )40~ 249 224
o i+ +.11 14
z 157 1192.56 <1.0x107 4 1,422 Ay L100 % 77 75
20,11 488 cT<3X10 Aete ( 5.45 y10-3 :
=" 155 1197.44 £.06 1.65%10° 10 1,434 nn 100 3 118 193 - ,010%.043
+0,09 +,03, S=1.4 nev ( 1.25%0. 17)10‘3 257 230
eT = 4,95 npy ( 0.62+0,12)1073 152 210
Aev ( 0.6120.16)107¢ 81 79
nty = )10~ 118 193
=] 1YY 13147 3.0x107°0 1,728 Ad® 100 % 64 135 .33 £.10
? £1,0 £.5, S=1.3 pr” (< .5 V% 237 299
cT = 8,99 pe v (< .6 V% 376 323
. Zlev (< .7 V% 125 119
sty (< .6 V% 117 112
-6.5 =ty (< .7 ¥ 20 64
£,2 = ptv (< .6 A 12 49
v (< .6 1% 274 309
=" Wwh o 13212 1.74x107 0 1,746 Ar 100 %y 66 139 _.391£,032 (628 )° 92 (1415)°
? 0.2 +.05 Aev (2.5 1,8 }1073 205 190
er = 5,22 nr” <5 10~ 242 303 —
Ab‘_" §< 1,2 ;% 100 163 *The definition of these quantities is as follows
ey (< 0.3 V% 128 122 2 2
o0y (< 0.5 ¥ 23 70 _ 2 Re(s p) _2 Im(S P)Z - lslz- !PI2
ne-y (<1 V% 381 327 CisiZs e’ 1512+ P! IS¢+ I PI
. F -10
Q 0(3/2%) 1674 1,5x10 2,802 Em (~50 Y 221 296 _ _-B
22 £3 .5, cr = 4.5 AR {50 V% 66 216 tan @ “5‘- tan A=~
* 8§ = Scale factor = [XZ/-(N-i) where N= number of experiments, S should be= 1, If S>1, we have enlarged the error of the mean, 6x, i,e., 6x—S 6x. This new conven-
T tion, is still inadequate, since if S >1, the real uncertainty is probably even greater than Sfx., See text,
a. See notes on Stable Particles in text. b, See notes in data card listings. c. Theoretical value, See also data card listings.
1 Indecays with more than two bodies, P5x is the maximum momentum that any particle can have,
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- Partial Decay Modes N onets
symbors?)  1°6PIC, Mass wiam M2 Frac- p or cp=-1 CP=+1 "
—= estab r *r M(a)z Mode tion Q  Pmax ™ 09 o - ™ (2F %% &
- (MeV) (MeV) (GeV) (%) (Mev) (MeV/e) | | (07) ) 2n vk
- + .0 . L o, a
n(549) n(07) o'(07)+  548,6 <0.01 0,301 1 neutral 73 g
T —— "0 S o00005 whek atay 27 ) See Table s n s wEy
oed |} E— % °he.
o =90 369 328 - 832F
. . o seen (c) 504 366 voeR N
w(783) $(17) 07(17)-  783.4 119 0.614 w0y 9.7£0.8 648 380 9 RS .
T 2007, 41,5 £009  njneutral < 15 234 199 © W &7 ¢S
5=1.8 wony <5 504 366 5 EZgT
eje’ 0.012%.003 782 392 & 524
wtu < 0.10 572 377 . gEs’
- Ee o
n'(958) n'(07) 0" (0)+  958.3 <4 0.918 ngw 75 &3 §=1.8% 131 232 s SgnE
or X0 ——  ios <004  mtnTy(inclp®y) 25 = 3 679 458 7 < NE”EE
;5'—-‘[ for upper limits see footnote {f) % EZog
H - — " v Qo
$(1019) &(17) 07(17)- 1018.6 4.0 1,039 k'K 48 =+ 3 31 125 > SEgE
— 0.5 #1.0 +,004 K1 Ks 40 3 23 107 ® By har
§=1.2% wfm w® {incl. o m) 12 = 4 604 461 & o0
for upper limits see foatnote {g) S e
T e S Tesa
Ty (10501 n(0") 07(07)+ 1050 50 1.40 L8 <70 780 507 v I~ n.>|3‘.
~KgKg Soine dilta still favor large scattering *.05 KK >30 54 167 Ty e < 3};;’3 &
engt £o1geng
£(1250) n' (2 ofehy+ 1284 117 157 o large 975 611 foeEsgy
*12 15 245 2w2w < 4 696 547 £ > FYFEd
KK 2.3£0.6 258 381 T wis g
F — ] 2.5
D{1285) MA) 07(17)+ 1285 32 1.65 KE7 (mainly my,(1003)r)only mode seen 154 304 el ]
— = 4 28 +.04 K*R+R™K v ~100 D MEEEES
mp not seen 256 356 VS gBE
!
E(1420) 7 (A) 0T(07)+ 1424 76 2.03 KR+E K 50 +10 38 157 ” LZNEIE .
— 47 9 £11 Ty (1003)m 50 10 284 338 ? E? g s el
xS 1 wp not seen 395 162 g pael
ges s n@h of(2*)y+ 1514 86  2.29 . <14 1235 744 dvEgEan
(150 T #1e #2300 .13 KE_ _, > 60 518 570 o EE ! g
K R+R 'K <40 128 294 - 1-E: 20
VS Py M
: m not seen 417 522 :‘5‘33%23.2
o (140) m0T) 17(07)+ 139,58 0.019 Srpog S
'rr:(135) ’—‘+ 134,98 0.01g  See Table S " s 4z "‘E
P (760) p(17) 17(17)- 778 160 0,605 B _ =100 480 353 w188 Fg
— M) 128 erelnTed < 0.z 206 243 Eh oBR AT
_________ LR < 6 1 b S P 080 v
................... . 0. 99 238 Eene2t .
o im6 "y < 0.4 619 367 sxEmZ gl
0% (760) 770 140 0.593 - < o8 71 135 ) fse .y e
(h) (h)  +.108 N +o11 Evgeg 978
ete 0065 *"00c 759 380 wt 28 28gE
- g
+ - 0033 *.0016 549 365 oL R b
am --00 Eogiist o
NS s
§(965) 2() L0000 963.1 <5 0,927 6: — 1charged+neutral(s) = 60 =¥& kg.;:jﬁ
+4.2 <.005 5* — 23 chargedtneutral(s)= 40 'l 5V SSETS
gy meE,
n,(1003)  m(oh) 170"+ 1003 70 1006  KK° large 11 75 ErCLERR
_ = *15 +.057 nm see note in data listings 315 333 ,, £F 2% u'g o}
- KK may algolbe interpreted as due to large scattering length v @k EEREIQ
A1(1080) w1y 1"he 1079 130 116 pm =100 181 245 % = =
_ = +8 240  +.14 KR < 0.25, G={-1)1*] forbids this (Eq. 5)| 2 £ =
unresolved mixture of resonance and nm < 1.5 391 385 Ai
"Deck effect" n'n < 1.5 -19
B(1210)  p(A)  AT(1%). 1208 119  1.46 wr ~100 291 339
? ?? +12 +24 . +.14 L <30 941 594 B
$=1.6 KK <2 232 358 o8
4w <50 662 528 k]
. 9T < 1.5 66 137 ﬁ‘;
A2(1300)  w(2") 172N+ 1306 8t 1.70 pw 93 =3 108 417 a8 .
£8 . #8 . =11 KK 3.8£1.3 L 314 425 £ 5y
$=2.6" S=1.4 n 2.942.4 S=1.5% 618 527 A, v g v
waw < 1.5 208 276 £ e
atralexcl. p7) <17 892 616 o8 °
T(1640) 7 (A) Z17(AF 1640 100 2.69 3m appears dominant 1235 792 "3 S
=3 ? ? £20 220 £.46 [pm < 49] 746 636 2L 4 v
{fn 2l 251 319 §% 8
4
KR <40 644 652 3. &
p(1650) (V) vy, 1637 150 268 2% observed 1358 807 S o8 ¢
g~2w S=1.47 %23 #50 .24 4r bably o a 1079 758 £2 8
R, RZRB bumps suggest more structure inthis peak pTw probably observe 599 605 3 g 5 \;
RyRyR 35 -
AR2R3 = a3
St1930) AV =4%( ) 1929 <35 3,72 icharged |48  6(+15/-6) g g s g
x* ? (e} ? +14 <.07 3charged }g T 92{+ 8/-20) P g &
>3 charged /¥ 8 2{+13/-2) 58 g @V
— -]
T(2200) =1 2195 <13 4.82 tcharged LB  4(+11/-4) g € 5 8% .
X 215 <.03 3charged (9'm  94(+ 6/-19) 2o B s
>3charged J£ & 2(+13/-2) §3 § E Y
U(2380) % ) 21 2382 =30 5.67 icharged |4® 30 %10 ‘ EX B Sm
X . +24 .07 3charged }u W 45 15 Zgh o Bgs
>3charged |fE 25 *10 Gga § 2
- - £ o
K'(494) K0 1/2(07) 493,78 0.244 See Table S K RE2 % buv
K° (498) T 4977 0,248 sgn & PeY
- - .9
K'(890)  K(17) 1/2{17) 892.4 49.8 0.796 K =100 259 288 = TEE 8 »El
#0817, +.044 K < 0.2 119 216 K o3 $E%
«@25)8  |m-m =3521.8 s=1.2% % 51, 2859 & oty
Ky{1080) 0 = L2 ce8 . S8+
K, (1215)8 [K(A) Yz(A) 1320 80 174z Kwy o L 288 338 8y 5 2e7
EN 2 e 10 220 %106 Kp (OVeriap arge 63 198 3 8 * =V
m and I'values taken from Shen+. Appre- Kw probably seen,< 10 39 155 KA o ﬁ 'g . :g v
ciable discrepancies with other exper- Km 687 558 Eoe “HEER
iments, See note indata listings. Kn <10 278 405 gogs By E M
Ky(1420) K2h) 1/2(2Yy 1413 92 1.991 Ky 52 %5 778 610 L O]
o 2T, 130 K'n 36 £ 6 379 407 FES g oar 2T
5=1.8% 5=1.2 Kp 9 % 5 ) s=2.2%1 158 319 Ky gsfo 2ty
Ko 10417 134 293 MR ERNEED
¥n 2.1£3.0 368 475 BLEE otd 5“2;4”
K(1800)  K(A) 1/2(A) 1789 80  3.20 Kg <10 115 819 SEESECT eon
—_ +10 220 .14 K 35 12 762 664 © ] 2 grug g o
Ky (1420) 8 x5 243 315 5 z Egfgntfayg
K, (11758 Kp T3 532 630 2 4 HEECBEZED
3/2 Remaining Kmm 40 %15 1021 801 H H BERY saoAy
K* (1270)8 Ke 10 = 3 508 616 2 = P :6-2'0-327“'@
? Q
—— . jm _566.8 9284 1394, 1444.3 :fg’i’g 12
§ The following bumps, excluded above, are listed among the data cards: 8 3 +0.2 (i)£3.0  #13. 6.9 ; H'a o &g ) E"F
o (410), €(700), H (975), KoK, (1440) and pp(1410), R,, R,, R,(*1700), « (725) _ 550 5%AE,
Ky(1080), K_(1215), K2, (175), K™ (1270), e ' sinZe - T8 0.033 0.414 025 029 | REOHAHaEE
c 3/2 L) z AT = +0.001 (i)£0.013 +0.10 #0.06 =5 S5
* Quoted error includes scale factor S = x°/{N-1), See footnote to Table S. R LZL=
Footnotes continued in right margin, . 6= 10.4° 40,10 29.7°  32.49
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UCRL-8030, Pt. I
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BARYONS - January 1967
i i
Partial decay modes : 4 -
P Beam T, K 2 t I
Particle or  I(JT) (BeV) Mass r MPrm Fraction POT Pray  amd T L A
resonance == estab. (BeV/c) (MeV) (MeV) (Bev?)  Mode (%) (MeV) (MeV/c} (mb) o8 —n
+ Q g
p yzu/2") 938,3 0.880 See Table § & O =z
[ n 939.6 0.883 5 2 L3
=
Nt (t400)  1/2(1/2%) Pyy T=0.437p ~14002 ~200 1.96 N 70 322 367 36.3 g & +g
[— p=0,55 0,28 508 33y
N(1525) 1/2(3/27) Dy T=0.62 15252 105 2.33 N 65 447 460 23.2 % 9 ¢gg
— p=0.75 0,16 Nmw . 35 308 414 g B ondl
[a(1236)7]° [~ 20] 149 229 i . % g
N(1570)  1/2(1/27) s, T=0.69 1570% 130 2.46 N ~ 30 492 491 20.3 £ o 238
L —— p=0.82 +0,20 Nn ~ 70 82 242 -: e :‘"E“
- ]
N{1670) 1/2(5/27) D5 T=0.87 1670° 140 2,79 N 40 592 560 15.6 g e ° E%
—i p=1.00 40,23 Nrm dominant® 453 526 ShS w5
N* [a@236)nie [ 2] 294 357 HER Ea8
/72 AK small 57 200 Gaf pus
N7 small 182 368 £5g g
I o
N{1688) 1/2(5/2*) Fig T=0.90 16882 110 2,85 NT 572 14.9 rRT B33
b p=1.03 £0,19 N 538 298 4wl
[ a(1236)m)© 372 S¥L 2.8
AK small 75 231 238 WYk
Nn small _* 200 388 58k %"g ©
N (1700)S 1/2(1/27) s T=0.92 17002 240 2.89 Nt 100 622 580 14.5 238y g3
— 11 p=1.05 40,41 $a & TES
N(2190) 1/2(7/27) T=1,94 2190 200 4.80 NT 30 1142 888 6.21 & 33 £8 §
— p=2.07 +0,44 AK ? 577 710 gos o ‘ﬁ 5
N(2650)  1/2(11/27)° T=3.42 2650 ~300 7.02 N 7 1572 1154 3.67 Fov 843
—_ H p=3.26 10 0,80 AK ? 1037 1022 .8 Set
N(3030)° 1/2(45/27\P T=4.26 3030 400 9.8 N 0.7 1972 1377 2.62 @ 83 W %8
2 —t =4,40 £1.21 o
- 2 Eay iie
A(1236) 3/2(3/27) Pyy T=0.195 (++) 1236.0 120 1.53 NT 100 158 231 91.9 w5 wg T2
e p=0.304 £0.6 *2 #0.15 Notw” 0 18 89 fufe oXd
my - m,, = 0.4540.85 _-m, =796 2asf d33
— = w Kal
- oo
A(1670) 3/2(1/27) 534 T=0.87 1670 ~180 2,79 N7 40 592 560 15.6 208 g f) 2
— p=1.00 £0.30 Nan 2 453 526 SEon 3ok
- O
A(1920) 3/2(7/2%) T=1,35 1920 200 3,69 NT 50 842 722 9.37 st E Al s
 m—— p=1.48 0,38 K seen 229 423 PR B
%o 80 ©
N3/2 A(2420) 3/2(11/27)° T=2.51 2423 ~275 5,87 N 10 1345 1024 4,66 BraSER a5
| o B p=2.65 #10 £0,67 ZK ? 732 830 Yo, o595 A2
a@sso)  3/215/24)° T=3.71 2850 ~390 8.12 N 3 1772 1266 3.05 anSascdan
— p=3.85 £2 +0.86 .
[Pl o
a(3230)°  3/219/25° T=4,94 3230 440 10.4 N© 0.6 2152 1475 2,24 °
- = p=5.08 +1.4
Z* zousss)c o ?) p=1.15 K'p 1863 150 3.47 NK 55 432 579 14.6
0 - [ +0.28 (ifJ = 1/2)
1 A or1/2% 1115.6 1.24 See Table S
i
A(1405)d 0(1/27) p<0 K'p 1405 35 1.97 Zn 100 68 142
— £0.05
A{1520) 0(3/27) p=0.392 1518.8 16 2.31 NK . | 3925 81 235 83.6
— £1.5 £2 £0,02 £r  $=1.7-{ 516 182 258 3 N
AT 102 124 251 o IR
— = Eel
A6 0(d/27) p=0.74 1670 18 2,79  An K p~Anseen 6 66 gk 5¢
*x —_ 0,03 NK 233 410 28.5 8735 e
YO Al(1700) 0(3/27) p=0.80 1700 40 2.89 NK 20 263 438 25.0 ] § 3 ;
H #10 +10 #0,07 b2l seen 363 411 v = EE
A(1820) 0(5/2+) p=1.06 1819.5 83 3.31 NK 70 332 541 16.5 kS § - 8 E
— £3.5 + 8 £0.15 n 11 482 502 58 o3
Z(1385) 18 295 362 S~ ch]
An ~ 1 155 349 H w% B g
Az100)  0(7/27) p=1.68 2100 160 4,41 NE 29 663 748 8.68 2 BD
— +0.34 = seen. 763 699 85 A
A(2340) o ? ) p=2.27 2340 105 5,48 NE 10 903 907 5.92 cen EER
H +20 £0.25 seen ing(total) e ifJ=9/2 £ Brs £ 4
N @
Q -]
5 11/2%) (+)1189.5 1.41 See Table S 89 . BZs
— {0)1192.6 1.42 883 2 §~
(-)4197.4 1,43 gem s 58
=(1385) 1(3/2% p<0 K'p  (+)1382,220.9 (+)37£3 1.92 Am 9123 130 208 557 £l
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This data survey is an updating of that of Oct. 1965. 1 An inter-
mediate version was distributed at the XIII International Conference on
High Energy Physics held at Berkeley in Aug. 1966. This time a large
number of early data and references have been deleted from the listings;
these pioneer works can be found in any earlier edition.

As always, we make two requests of our readers:

1) Please inform us of mistakes and omissions. We cannot do an ade-
quate job without this help.

2) We wish to emphasize that it is not appropriate to refer to this compila-
tion irstead of the original published work; nor is it necessary, since we
provide complete listings of references!

Our procedures are as follows. We read journals and preprints
and from information so obtained we punch data cards and reference cards
for each relevant experiment. These cards are listed following the main
text.

Computer programs make weighted averages of these data, and the
results are summarizea in three tables.

1. Table S covers all stable particles (leptons, mesons, and
baryons), i.e., those states which are immune to decay via the strong
interaction;

2. Meson Resonances, and 3. Baryon Resonances. For con-
venience, these tables include basic information on stable mesons and
baryons.

Each table is of slightly different form; thus Table S includes
magnetic moments and weak-decay asymmetry parameters, the meson

table has two columns of names, one familiar, another more orderly,
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and the baryon table includes information on what momentum pion and K-
meson beams will form certain resonances.

Of course most of our work involves deciding how to handle data.
Often it is best not to average a result either because it is already in-
corporated in a later paper or vecause we have some reservations about
the experiment. (We then punch any character in Col. 8 of our data cards,
thereby instructing the averaging programs to ignore the result.) When
the data for an individual particle received special treatment, this is noted

either in the listings or in a special note following them.

NOTES ON THE TABLES
Quoted errors represent standard deviations. Inequalities are also
standard deviations or 1/e confidence levels.
The quantum number C stands for the eigenvalue of the charge-
conjugation operator applied to a neutral particle. The notation Cn (n

for neutral) means the eigenvalue of C applied to the neutral member of

a nonstrange triplet, like the pion. Thus for all members of the SU(3) 0~
nonet, Cn = 1.

Well-established quantum numbers are underlined (except in Table S,
where most of the quantum numbers are established). We have used flimsy
evidence to guess many of the remaining ones, and we have indicated with
? the ones for which there is almost no evidence.

We define antiparticles as the result of operating with CPT on
particles; then both should share the same spins, masses, and mean lives.
For resonances; I' represents the full width at half maximum.

For broad resonances there is an inconsistency in the way the cen-

tral value MR is usually stated. For a well-studied resonance like

2-4
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N§/2(1236) or Y:§(1520), it is conventional to call MR or ER the energy
at which the resonant amplitude would (in the absence of background) be-
come pure imaginary. (For N§/2(1236) this corresponds to 1236 MeV,
but for further discussion of this point see the note following the baryo}n
listings.) But this does not mean that the peak in an observed cross sec-
tion occurs at MR, because kinematic factors enter into the relation between
amplitude and cross section. Thus the peak in the wp cross section near
1236 MeV actually occurs at 1223 MeV. Nevertheless, it is conventional
simply to report the energy of the peak in the observed cross section. For
well-studied resonances, we have protected the averaging programs (by
putting a star in the eighth column of the data cards) from masses and

widths obtained without the proper kinematical factors or the proper back-

ground treatment. For the others, we have used whatever data was avail-

able.
Notes on Table S
The quantum numbers of all the stable particles seem well established,
with the exceptions of = and Q. Of course if we accept the normal

SU(3) assignments, then = becomes 1/2% and @ must be 3/2.+.

Hyperon Decay Asymmetries

We adopt the following conventions for the decay asymmetries:

_ ZRe(s*p)
1s1%+pl°

5 2 Im(s™p)
ls1%+Ipl°
y Is1%-|p|?

2 2
Is| ™+ |p]
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where s is the parity-changing amplitude and p is minus the parity-
conserving amplitude. (Here we use the Condon-Shortley conventions
for spherical harmonics and Clebsch-Gordan coefficients. They are
repeated in more detail on our wallet cards.) Then a 1is equal to the
helicity of the decay baryon from unpolarized hyperon decay, and the
polarization P, of the decay baryon from hyperons with polariza-

walN

tion PY is":J (in the Y rest frame)

P. = lat+tP,, cos O (1-y)]N+ yP,, +B(P_,X N), ,
~N 1+aPYc050 { Y - Y f

»

where N is a unit vector along the direction of emission of the decay
baryon, and 6 is the angle betwéen P énd N. This convention for
a and vy is the same as that of Cronin and Overseth, 6 except that they
defined P with the opposite sign in 1ts relation to s and p; nevertheless,
the experimental value of  that they quote is in agreement with the
convention used here.

In practice, the value of a is usually known much more accurately
than those of § and vy. Since
0,2 + ﬁz + YZ = 1,
there is really only one other parameter to be determined. A quantity,

¢, which has a more nearly Gaussian distribution than B or vy, is defined

by

=
1l
Z
-
1
o)
1))
M
=]
<
——

tand =

< |

Ji-aZ cos g

On the other hand, in discussing time-reversal invariance, the

Y

quantity of interest is A, defined by
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tan A = —E
a

Under time-reversal invariance, one should have

A: 6 _6 ’
5 P

the difference between pion-nucleon scattering phase shifts at the correct

energy and in the appropriate isospin state. For A decay, if we assume
the A|I| = 1/2 rule,
o 7
& -6 _= T .
s P
On the data cards, we list a and ¢ for each decay, since these
are the most closely related to the experiment, and are essentially un-

correlated. In Table S we give a, ¢, and A, with errors; and for con-

venience we also give the central value of vy, without an error.

Notes on the Meson Table

The Symbol-Minded Approach

In addition to the colloquial names for particles, we have used the
names suggested by Chew, Gell-Mann, and Rosenfeld:g’ 9 atomic mass
number A, hypercharge Y, and isospin I have been grouped into a single
symbol. For mesons, A = 0, Matts Roos has suggested that the name

should also reflect G, and sometimes JP, SO We now use

Y=0,1=0, nfor G

1f

+1, ¢ for G = -1,

Y=0,1I=1, pfor G=+1, 7wfor G = -1,
Y =1, 1=1/2, K (called Ky if K-> Kmr, K, if + Km),
Y =1, I=3/2 (if ever firmly established), L.

Hence a nonet with charge-conjugation quantum number Cn = +1 will have

members 1, w, K, K, and n'. If C = -1, the members will be ¢, p,
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ot ot
> — L

K, K", and ¢'.

In older editions, we used subscripts a, B, vy, and & for JP:

a for 0+, Z+, .-+ mesons or 1/2+, 5/Z+, ... baryons.
B for 07, 27, --- mesons or /27, 5/27, ... baryons.
yfor 17, 37, --- mesons or 3/2", .7/2_, - +- baryons.
& for 1+, 3+, -+ - mesons or 3/2+, 7/2.+', <. - baryons.

This has been accepted by many authors for baryons, but has not
1er<311 popular for mesons, for which no Regge recurrences are yet known.
Hence we now just give JP, unless it is unknown. In that case, depending
on whether 2w, KK, or Km decays are seen, we guess whether JP belongs
to the normal (0+, 17 ---) or to the abnormal series (0, 1+, <) In the
former case, we write JP =V {for Vacuum, Vector, etc.) or A for
(ébnormal, Axial, etc.)

When two states have identical quantum numbers, we call one of
them ''‘prime, " e.g., n, n', f, f', N, N' (1400, '1/7~+)- Note that
n(07) and r)(2+) = f' are both the "mainly octet'" members of their respective

nonets. Then for our meson symbol for IG = 0 , we must choose either

w or ¢. We chose ¢, since it is the $(1019), not the «(783), which is
mainly octet.

We were tempted to go further and use names that also reflect
the JP series, A vs V, but that would require four more names and there
are not four more mesons with simple names élld really established
quantum numbers. We would rather leave open the later possibility of
doubling the names via the use of capital vs lower case letters, sub-

scripts,
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Quantum Numbers and the Symbol Cn

For nonstrange mesons we list the eigenvalue of the G parity

10, 11
operator

mil

G=Ce 7. , (1)
For neutral mesons, C has the eigenvalue £1, and it turns out that we
can write

G = c(-1). (2)
Now G and I have eigenvalues, of course, for all members of a charge
multiplet, but C only for the neutral member. So to generalize Eq. (2)
we define Cn as the eigenvalue of C for the neutral member of the
multiplet, and then write for any member of the multiplet

G = Cn(-i)I. (3)

Meson Decays into 27 or KK

In this discussion we use KK as an example. If the KK system is
in a state with orbital angular momentum £, Bose statistics require that
for a neutral pair

£
C =(-1); (4)
. . 12
for a charged pair C has no eigenvalue, but G does, namely,

G = (-0t

(5)
Thus consider the A2 meson 17(13'10). Its main decay mode is
Tp, hence G = -1. It is also seen to go to K_Kg, sol =141, Then, by (5),
ogservation of this mode estéblishes that £ is even.
Next consider the isospin=1 A1 meson w(1090). Its main decay is
again wp, so again G = -1, then again £(KK) must be even. Of course, if

+

A1 has JP =0, 1, or 2, we never expect to see KK.
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Finally consider the B meson w(1220). Its main decay mode is 7w,
so G =+1, I =1. This time (5) forces £(KK) to be odd. Hence non-
observation of KK is evidence against a 1~ interpretation of B.

Whenever £ is even, neutral KK must appear as K_K K K,

ST S
and K+K_ in the ratio 1:1:2. If £ is odd, we can find only KSKL and K+K_,
in equal numbers. 13
s-Wave Bumps Near Threshold -- ny(1050) ~ KK, my (1003) ~ KK, N(1560),

A (1405), A(1670), =(1780).

Peaks in cross sections near threshold pose special difficulties in
interpretation, particularly for s-wave states. It is often uncertain which
of the following causes the peak.

1. A Breit-Wigner resonance occurring just above or below
threshold. In the complex energy plane, this is represented by a pole
adjacent to the physical region but with a small negative imaginary dis-
placement. See Fig. 1.

2. A pole near threshold but on or adjacent to the real axis of an
unphysical sheet of the energy surface. See Fig. 2. This is often called an
"anti-bound state. "

3. Finally, the effect of non-threshold branch points in the energy
plane often can be parameterized by a single pole whose position depends
on the range of the nuclear force. With data of finite accuracy, such a
parameterization may yield an adequate fit even though no pole really
exists at the position indicated, but a "fake pole'' cannot produce a
scattering length larger than the dominant force range.

Clearly we do not want to list in this compilation threshold bumps

which are most probably effects of type 3. We do intend to list those in
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Fig. 1. The complex energy plane near threshold, showing possible
poles (dots) corresponding to two ordinary Breit-Wigner resonances.
The cut attached to the threshold branch point has been drawn so as
to expose both the pole positions and the physical region.
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The complex energy plane near threshold, showing the possible
position of a pole corresponding to an "antibound state.' Notice that
in order to expose the pole in the figure the physical region just below
threshold has been obscured from view.
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Typical ideogram: ¥ decay rates.
lished as mean lives 7, but we average rates,

rates are more normally distributed.

(38.33%0.05)106 sec-

Results are usually pub-
T = 1/7 because
The rms average ' =

is drawn as a vertical line, with an error
flag at the top scaled up by a scale factor S = 3.5.

(It is easily

seen that even after scaling, this final result is not a satisfactory
statement of the situation.) Only five experiments, indicated by

+ error flags, were precise enough to satisfy Eq. 6 and be accepted
in the calculation of the scale factor, The less precise experiments

were included in the calculation of

flags.

T

but not of scale, they have 1

MU B 14095
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which some kind of pole seems to be present, though it may nbt be clear
whether it is of types 1 or 2. Roughly speaking, a true pole is indicated
whenever the measured scattering length has a real part of the order of
1 Fermi or more.
Careful experimental analysis can distinguish between poles of
type 1 and type 2, but in most of the cases we are considering, the data
is not yet sufficient for us to make this distinction with certainty. Even
when type 2 is firmly indicated, as in the singlet deuteron, we still wish
to list the state. Arguments have been given by Chewl14 to support calling
such states '"particles."
Of the cases listed at the head of this note, the Yz(1405) is well
established as a type 1 pole, as is also the N?/2(1560 , 1/27). The status
of the other cases is less clear. |

Notes on the Baryon Table

S-Wave Bumps Near Threshold

This matter was discussed under Mesons.

Symbol-Minded Approach for Baryons (cf. Mesons)

Again we use familiar symbols to denote baryons with various

values of hypercharge and isospin: namely, N for N>;/2: A for Yz’

ale
b

> for Y1, = for ._':1/2, and 2 . For N3/2 we have invented A, and for

hypercharge Y = +2 we have recently added Z.
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PROCEDURES FOR TREATING THE DATA

Except for trivial cases, all branching ratios and rate measurements
are analyzed by computer_prog'ram AHR. This program makes a simulta-
neous, least-squares fit to all the data, and outputs the partial decay
fractions, Ti’ and their errors, 6(?1). It is these values which we report
in our tables (except that some errors have been ''scaled" — see the
following section on XZ Scale Factor).

Program AHR uses the contraints that the sum of all of the partial
decay fractions must total 100%, and that the sum of the partial rates must
equal the total decay rate. AHR was written by this project's perennial
friend, J. Peter Bérge, and is documented in the 8030 Programming Memo.

When inequalities are reported from a particular experiment, we
have on the first iteration ignored that experiment; we then checked to see
if the weighted average of the others violates the inequality. If so, we
change the input data: <x > 0+xx, or >x - 2xtx, and iterate once more.
If there are cases of small statistics, we weight them according to the
prescription of maximum likelihood. When no errors are reported, we

merely list the data for inspection.
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X 2 Scale Factor

When we calculate the weighted average x, we also calculate the
xz that all the measurements of x agree. If there are N experiments,
each with properly estimated errors normally distribﬁted, the average
value of XZ should be N-1. If XZ is much larger than N-1, we average

the data even though this may not be warranted. But we plot an ideogram

(Fig. 3, pg. 12) to help the reader decide which data to reject, and make his own

e 2. '
selected average. However, if x = is not too much greater than N-1, and we
cannot select a single bad experiment, we can still be conservative by the
following approach: Instead of rejecting one culprit, we can assume that

all experimeyntalists underestimated their errors by the same factor (which

is, of course,(’\/;( Z/(N-i)z SCALE). If this were true, then we coulc'_l
correct the calculated error of the meanesimply by multiplying each of the
reported errors by SCALE, and then recalculating the error of x. Multi—‘
plying the original &(x) by SCALE would obviously also give the same.final
result.

In fact, this is exactly what we have done. (This is a NEW CON-

VENTION, started August 1966. In the older editions we listed the SCALE
factor but did not enlarge the errors. We made this change because we
discovered that few people paid any attention to SCALE.) This scaling ap-
proach is already common practice in bubble chamber experiments, where
track distortion is not fully understood. For bubble chamber data it can
be justified. For this compilation, it has all of the disadvantages of
penalizing a whole class of students because of one naughty child, but (like

the schoolmaster) we sometimes know of no other simple solution.
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If all the experiments have errors of about the same size, the
above (str'aightforward) procedure for calculating SCALE is carried out.
If, however, we are to combine experiments with widely varying errors,
we must modify the procedure slightly. This is because it is the more
precise experiments which most influence not only the average value x,
but also the error 6(x). Now on the average the low-precision experiments
each contribute about unity to both the numerator and the denominator of
SCALZE, hence the XZ contribution of the sensitive experiments is diluted,
i.e., reduced. Therefore, we evaluate SCALE by using only experiments
for which fhe errors are not much greater than those of the more precise
experiments. Explicitly, to calculate SCALE we use only the most

sensitive experiments, i.e., those with errors less than §,, where the

0

ceiling &, is (arbitrarily) chosen to be

0
5, = 3NN 5(x). (6)

Here &(x) is the unscaled error of the mean of all the experiments. Note
that if each expériment had the same error, 6.1, then §(x) would be Si/\/N,
éo each in(iividdal experiment would be Wel.l under the ceiling on SCALE.

This scaling approach has the property that if there are two values
with comparable errors separated by much more than their stated errors
(with or without a'number of other experiments of lower accuracy) the
error on the mean value, §(x), is increased so that it is approximately
half the interval between the two discrepant values.

We wish to emphasize the fact that our scaling procedures in no way
affect the value of x. In addition, if one wishes to recover the unscaled

errors, 6(x), he need only divide the given errors by the SCALE factor

given for that error.
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A slightly different approach must be taken when a number of dif-
ferent (but related) quantities enter the constrained averaging program AHR.
Program AHR calculates not only the best simultaneous fit to all of the
partial decay fractions, fi’ but also the contribution to XZ for each of the
input ratios. If any of these individual contributions to XZ is considerably
greater than the average expected XZ (al '"‘ceiling'' of XZ = 2.0 is used at
present), all of the measurements of that particular ratio have their errors
increased by SCALE, with SCALE defined as before. (N and yx 2 are now,
of course, the number, and the total contribution to XZ, of only those ex-
periments measuring that particular ratio.) Now, because of the many
correlations induced by the constraint, it is not possiblé merely to multiply
the output 6(‘f'i)' s by SCALE. Instead, one must actually rerun the program
AHR on all of the data — those with errors unchanged as well as those with
errors increased. We then get new values for 6(?1), i.e., the errors of the
partial decay modes. These errors are the values given in our tables. (We
list only the largest SCALE factor used for a particular particle. Thus it
is not possible to recover the unscaled 6(?1)‘ s from our repbrted values for
particles which have constrained fits. ) However, in line with our policy .
of not letting SCALE affect the central values, we give the values of -fi
obtained from the original (unscaled) fits. (In all data processed so far,
the differences between the -f-i' s calculated with either the scaled or the
unscaled errors have been within the scaled errors, 6-f_i).

Conversion of Mean Lives to Rates

An experimenter has a choice of reporting a mean life or a rate.

Suppose he has an infinitely large bubble chamber; then he can report
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T = Zti/N,
where N i's the total number of decays observed, and t. is the elapsed
proper time for each decay.
Alternatively he can report a rate
r = N/z:ti .
If his errors are large it is probably because N is small. In
that case one can see that the distribution of rate I', with N in the
numerator, should be fairly Poisson. But the distribution on mean life 7,
with N 1in the denominator, will be badly skewed. Accordingly, we have

inverted all mean lives before averaging data or making ideograms.

NOTES ON THE DATA CARDS

Some of the data on the mass of the p, for example, are followed"
at the far right by the entries +, -, or 0, with the sign depending on
whether the eiperiment involved p+, p, or p°.

If skewed errors are reported, as is often the case for mean-life
experiments, both the fields "Error +'" and "Error -'"" are used. If there
is no entry in "Error -'", then the errors are symmetric.

Partial Decay Modes: For two-body decays our computer program
calculates the Q value, and the momentum of decay. For three-body
decays, it calculates Q, and then calculates the maximum momentum that
any of the three particles can have. The reader may wonder about the
numbers S-- or U-- in the far right-hand fields; they are simply the mass
codes of the decay products for this program.

Cross-Sections Cards (Coded CS)

Starting in September 1966, we decided to punch cross-section in-

formation on some rare mesons, providing the information is new and
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easily available in papers we are processing anyway. We do not check or
average these cross sections as carefully as our other input. This is an
experiment, pursued randomly by some of us; absence of cross-section

cards for a given j;)aper does not imply absence of information in that

paper.

EXPLANATION OF SYMBOLS USED ON DATA CARDS
The following abbreviations have been used:

1. Measurement Technique (TECH)

CC Cloud chamber

CNTR Counters, electronics

EMUL Emulsions

HBC Hydrogen bubble chambers
HEBC Helium bubble chambers

DBC Deuterium bubble chambers
PBC Propane bubble chambers
XBC Heavy liquid bubble chambers
SPRK Spark chambers

MMS - Missing Mass Spectrometer
RVUE Review of previous experimental data

2. Journals

ADVP Advances in Physics

ANP Annals of Physics

ARNS Annual Reviews of Nuclear Science

BAPS Bulletin of the American Physical Society

JETP English Translation of Soviet Fhysics JETP



NC

NP

PL

PPSL

PR

PRL

PRSL

RMP
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Nuovo Cimento
Nuclear Physics
Physics Letters
Proceedings of the Physical Society of London
Physical Review
Physical Review Letters
Proceedings of the Royal Society of London

Reviews of Modern Physics
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The following abbreviations refer to proceedings of Conferences

AIX

ARGONNE

ATHENS

BALATON

BERKELEY

BNL

BOULDER

CERN

International Conference on Elementary Particles,

Aix-en-Provence, 1961

International Conference on W=ak Interactions, Argonne

National Laboratory, 1965

Athens Topical Conference on Recently Discovered

Resonant Particles, Ohio University, 1963

Symposium on Weak Interactions, Balatonvilaeos, Hungary,

1966

International Conference on High Energy Physics, 1966
International Conference on Fundamental Aspects of Weak
Interactions, Brookhaven National Laboratory, 1963
Symposium on Strong Interactions 1965

International Conference on High Energy Physics, 1958
and 1962

CORAL GABLES Conference on Symmetry Principles at High Energy,

DESY

DUBNA

KIEV

OXFORD

ROCH

SIENA

STANFORD

1964 and 1965

International Symposium on Electron and Photon Interactions

at High Energies, Hamburg, 1965
International Conference on High Energy Physics, 1964

Ninth Annual International Conference on High Energy

Physics, 1959
International Conference on Elementary Particles, 1965

Fifth (Sixth, Seventh) Annual Rochester Conference on High
Energy Nuclear Physics, 1955 (1956, 1957). Annual
International Conference on High Energy Physics, Rochester,

1960
International Conference on Elementary Particles, 1963

International Conference on Nucleon Structure, 1963
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Finally

BNL Brookhaven National Laboratory

Cu Columbia University, includes Nevis Reports.

NYO New Yérk Operations Office, AEC

UCRL Lawrenée Radiation Laboratory (University of California)
etc. refer to unpublished reports of the Author's Institution.
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ABNVE
BACK GRDUND
N ANY SYMBOL

DATA FOR TABLES ON STABLE PARTICLES

STABLE MEANTING [MMUNE TO STRONG DECAY

ERROP+ ERROR- REFERENCE YR TECN SIGN COMMENTS

IN COLUMN 8 INDICATES DATA IGNORED BY AVERAGING PROGRAMS

1 2 3 4 5 b T
4567890123456789012345678901234567890123456768901234567890123456789012345678

EEBEED FRREEEEEE REKEFEDEE KE

Ve

M
v s
M

PETE YT

L ANGER

HAMILTON 53 PR

* LESS THAN

LESS THAN

* LESS THAN

BAACKERE FFEEEAEEE REEKERERE SORERREEF

52 PR 88

92

FQEEDMAN 58 PR 109

TREDLE FRERERRERE RASKASREE RXERRAKEG KERERREE®
EAERAE RRSTEBAOE FRREERERE FRAEERRRE KERATKASE

u

zxzxzxx
R Ry

AAEREE KNEREBAEE RIGKEFTEE CROERQERE RFERIKEEK

BARK AS
oUD7 FAK
FEINBER
ALLCOCK
BARDON
SHAFER

EEEEE
FEEBEE

e

o
T
MM %
MY

MM %

56
59
G 63
65
65
65

PR 101
PR 114
ARNS 13
PPSL
PRL
PRL

14
14

EEEABEERE
EEEEREREE

N.511006 0.000002

85

0 GAMMA (0,J=1}

K EAERERERE EE EEREERREE
1 E-NEUTRIND (0,J=1/2)
1 E-NFUTRINN MASS (KEV}
0.25 LANGER 52 CNTR
0.15 HAMILTON 53 CNTR
DaS5 +OR= 0,28 FRIEDMAN 58 CNTR

EREKERRIE AROURERER TEREE GRS

REFERENCE S

1 E=-NEUTRIND (0,J=1/2)
689 L M LANGER,R J O MOFFAT /////7/7 INDIANA
1521 D HAMILTON,W P ALFORD,L GROSS // PRINCETON
2214 LEWIS FRIEDMANLLINCOULN G SMITH ///7/ BNL

EEERADRER CEKRAKEAIE SEREEEAED
AEERERRKE ARNEEERER FTRBEEERK

2 MU-NEUTRING {0,J=1/2)

2  MU-NFUTRINO MASS (MEV)

NR LESS BARKAS 56 EMUL

AR LESS DUDZIAK 59 CNTR

NR LESS FEINBERG 63 RVUE

OR LESS ALLCOCK 65 RVUE

OR LESS BARDON 65 SPRK

OR LESS SHAFER 65 CNTR  CONF LEV = 68PCT

SEEEERREL KRRAREENE BEBAEEEEE

REFERENCE S

2  MU-NEUTRINO {0.4=1/2)
778 W H BARKAS,W RIPNBAUM,F M SMITH //// LRL
336 W F DUDZIAK,R SAGANE,J VEDDER ////// LRL
431 G FEINBERG, L M LEDERMAN //77/7/7/ COLUMBIA
ATs G R OALLCOCK /1777777740117 147777 LIVERPOOL
449 BARDON,NORTON,PENPLES +//COLUM+STONY BROOK
Q23 R E SHAFFR,CRNWE JJENKINS ///77/7777/7 LRL

FEEEEEERE FRRCABENE FERRCRLAE EXRERECRE REKKERERK SABRK EREX
EXRESUEEE EXRAXAKEE FEERGEROE ARKKRRHRE HRKERIEEE CRKOEEEEE

3 ELECTRON (0.5,2=1/21

3 ELECTRON MASS (MFV)

COHEN 65 RVUE

3 ELECTRON LIFETIME [UNITS 10%%21 YR}

DVER

65 CNTR

1.0011605 ,0000024
1.001159622

1.001168

3 ELECTRON MAGNETIC MOMENTIE/2ME)

sCHuPP 61 CNTR -
+-{27)1%1 0%*~9 WILKINSON 63 CNTR —
0.000011 R1 66 CNYR +  POSITRON

FEGGHE B RAREECEE EXRERENHE SERKEEALE FRRAEEEEE AARKKEERT RERKORERE KRERRKRED

SCHUPP
WILKINS
COHEN
MOE
RICH

REFERENCE S

3 ELECTRON  (0.5,0=1/2)
61 PR 121 1 A A SCHUPP,R W PIDN,H R CRANE // MICHIGAN
0 63 PR 130 852 D T WILKINSON.H R CRANE ////7//7// MICHIGAN
65 RMP 37 537 E R COHENs J W M DUMOND //// NAASC+CALTECH
£5 PR 140 B 992 M K MOE,F REINES //// CASE INST TECHNOLOGY
&6 PRL 17 271 A RICH, H R CRANE // MICHIGAN

FRKEAR FEBIDEEED FORLHRFAR CXKRREERR FEFRDRANSE KUSERAFEE SRREERRES KEXEREAKK
AERER S FEETAEEEE GRIEEREEE BERREAIER XEAARIKTRE BRKEERAEE KEKEERAKE REERERRLE

p

-
zzzzz2

]

105. 659

4 MUON  (106,J=1/2)
4 MUDN  MASS {MEW)
0.002 FEINBERG 63 RVUE

4 MUON LIFETIME (UNITS 10%*-6})

2.200 0.015 0. 015 FISHER 59 CNTR

2.225 04006 0. 006 ASTBURY 60 CNTR

2.211 0.003 0.003 REITER 60 CNTR

24208 0,004 0. 004 TELEGDI! 60 CNTR

OLD DATA NEGLECTED FOLLOWING SUGGE STINN OF v, TELEGDT

2.198 0.001 0.C01 FARLEY 62 CNTR

2.202 0.003 0. 003 ECKHAUSE 62 CNTR

2,203 0.002 LUNDY 62 CNTR CONV. FROM CL=.38
24197 0.002 0,002 MEYER 63 CNTR +

24198 0,002 0,002 MEYER 63 CNTR -

(Ideogram below)

DATE PUNCHED

T/66
T/66

7766

6766

8/66
B/66

9766

1766

WEIGHTED AVERAGE =0.454797 +/- 0.000203

SCALE = 1.3¢

CHISQ =

T

7.2 CONLEV = 0.127

MEYER 63 CNTR
MEYER 63 CNTR
LUNDY 62 CNTR
ECKHAUSE 62 CNTR
FRARLEY 62 CNTR

0.0Q +
14 T 14 1<d

© - w @ N

7] w w w 3

< - - - -

=] o o o ]

AUDN DECRY RATE

(UNITS 10m:=6 SEC-1)

4 RATIO OF LIFETIMF OF Mus TO MU-

LR 1.000 0.001 MEYER 63 CNTR  LIFETIME MU+/MJ-
4 MUON PARTIAL DECAY MODES

Pl MUON INTO E {E-NEU} (MU-NEUL) S 35 1S5 2

P2 MUON INTO £ 2GAMMA S 35 05 O

P3 MUON INTD 3ELECTRONS $ 35 35 3

P4 MUON INTO E GAMMA S350
4 MUON  BRANCHING FATIOS

R1 * MUQON INTO E+2GAMMA (IN UNITS OF 10%%*-5) (P2)/(P1}

R1 * LESS THAN 1.6 FRANKEL 1 63 SPRK

RZ * MUON INTQ 3E {IN UNITS OF 10%*-T) (P31/4P1Y

R2 * LESS THaAN 5.0 PARKER 1 62 CNTR

R2 * CLESS THAN 1.3 ALIKHANOV 62 SPRK

R2 % LESS THAN 1.5 FRANKEL 2 63 CNTR

R2 *% LESS THaN l.4 BABAEV 63 SPRK

R3 * MUON INTO F+GAMMA (IN UNITS OF 10%*-8) (Pay/(P1)

R3 % LESS THaN 1.2 FRANKEL 1 63 SPRK

R3 % (€SS THAN 0.6 PARKER 2 64 SPRK
4 MUON  MAGNETIC MOMENT (IN €/(2%MUON MASS)

MM 1.001162 0.000005 CHARPAK 62 CNTR +

Lid 1.001165 2.000003 FARLEY 66 - STORAGE RINGS

EREDED EREFEREEL KEFEEERAR FRSRUERRE KRFRRTRES KRTEEEREE ERFXEDKEE AXCEEAKEN

FISHER
ASTBURY
DEVONS
L ATHROP
L ATHROP
REITER
TELEGDT

CHARP AK
HUTCHINS
ALIKHANO
CHARP AK
FARL €Y
LUNDY

P ARKER
SHAPIR]

BABAEV
ECKHAUSE
FEINBERG
FRANKFL
FRANK EL
MEYER
PARK ER
FARLEY

ETTEEEY
rREEES

63
64
66

Tt

RL 3 249
ROCH CONF 60 542
PRL 5 330
NC 17 109
NC 17 114
PRL 5 22
ROCH CONF 60 713

PRL 6 128
PRL 7 129
CERN CONF 423
PL 1 16
CERN CONF 415
PR 125 1686
NC 23 485
PR 125 1022

JETP 16 1387
PR 132 422
ARNS 13 431

NC 27 B94

PR 130 351

PR 132 2693
PR 133B 768
RERKELEY CONF.

REFERENCE S
4 MUON  (106,4=1/2)

FISHER,LEONTIC yLUNDBY (MEUNIER,STROCT// CERN
ASTBURY,HATTERSLEY,HUSSAIN + 7/ LIVERPOOL
DEVONS,GI DAL ,LEDERMAN,SHAPIRO // COLUMBIA
4 LATHROP,R A LUNDY,V L TELEGDI + // EFINS
J LATHRQOP,R A LUNDY,S PENMAN + //// EFINS
REITER,RIMANNWSK] ,SUTTON 4 /7//7 CARNEGIE
V L TELEGDIY 27747771710 017077177/77 CERN

CHARPAK F ARLEY ,GARWINyMULLER,SENS + //CERN
N P HUTCHINSNN,J MENES + /////7/ COLUMBIA
A 1 ALIK4ANOV,A BABAEV + /// ITEP MCSCOM
G CHARPAK,F J M FARLEY,R L GARWIN + //CERN
FARLEY,MASSAM,MULLER yZICHICHI ///// CERN
RICHARD A LUNODY /7/7///774/17117717177 EFINS
S PARKERy S PENMAN f/7/F/t7//7/7//77/ EFINS
G SHAPIRO,L M LEDERMAN ////77/7/77 COLUMBIA

RABAEV,BALATS,KAFTANOV,LANDSBERG + /7 ITEP
M ECKHAUSE,T A FILIPPAS & ////7/7 CARNEGIE
GERALD FEINBERG, L M LEDERMAN /// COLUMBIA
S FRANKEL ,W FRATI,J HALPERN ¢ ///77/7 PENNA
S FRANKEL 4w FRATU,J HALPERN + ////// PENNA
S | MEYER ,ANDERSON,BLESER,LEDERMAN+//COLUM
S PARKER,H L ANDERSQN,C REY //////77/ EFINS
FARLEY,BAILEY,RROWN,GIESCH + /7 CERN

FRERETRFE RERCRARER EERREERKR AEREREREE FXBEROKKE KEREBXTTH S THAE KD
EEEEEEEAT FESERKBDE CESFXBKFE CREXRROEE HEXSRAAK KKERDERDR GRKEEORRR

8 CHARGED PION {140,JPG=0--) I=1

£ CHARGED PI  MASS (MEVH
M 139,37 G.20 CROWE 54 CNTR -
M 129,68 0415 BARKAS 56 EMUL +
M 139.577 0.014 SHAFER 65 CNTR

8 PI+ MU% MASS DIFFERENCE (MEV)
D 34,00 0.076 BARKAS 56 EMUL
D 33.89 0.076¢ BARKAS 56 EMUL

1766

11766

6/66



8 CHAR.PI  LIFETIME

(UNITS 10%%-9)

T 25. 0.5 0.5 CROWE ST RVUE
T 5.6 0.8 0.8 ANDERSON 60 CNTR
T 8000 25.66 0.32 0.32 “ASHKIN 60 CNTR +
T MERRISON 62 RVUE
T 26,02 0.04 ECKHAUSE 65 CNTR + 97 6/66
T 2546 0.3 8 ARDON 66 CNTR 6766
T 25.9 0.3 DUNATTSEV 66 CNTR 9766
T 26.40 0.08 KINSEY 66 CNTR + 6766
T 26467 D.24 LOBKDOWICZ 66 CNTR 9766
T 2646 0.2 AYRES 66 CNTR 10766
{Ideogram below)
MEIGHTED AUERAGE =0.038302 +/- 0.00013%
SCALE = 2.78 CHISO = 30.9 CONLEV = ,001
o.8p T
0.6
AYRES 66 CNTR
LOBKOKICZ 66 CNTR
AN KINSEY 66 CNTR
: 1l DUNAITSEV 66 CNTR
BARDON 66 CNTR
+ ECKHAUSE 65 CNTR
NERRISON 62 RUUE
0.2p ASHKIN 60 CNTR
60 CNTR
I CROWE §7 RVUE
0.q + 2 4+
@ - 8 S
™ © - <
& Q e 2
O. o (=] o
CHARG PI DECAY RATE (UNITS 10==9 SEC-1)
8 MEANLIFE DIFFERENCE 4 [+)-{-)/AVGE. (PERCENT)
LR N THIS QUANTITY IS A MEASURE OF CPT INVARIANCE IN W.l.
LR 0 56 0.28 AYRES 686 CNTR 10766
LR .2 0.40 LOBKOWICZ 66 CNTR SEE NOTE 9766
LR L ABnVE IS THE MOST CONSERVATIVE VALUE QUOTED BY AUTHORS 9/66
LR b 0.7 BARDON 66 CNTR T/66
8 CHARGED PION PARTIAL DECAY MODES
Pl CHFARLPION INTO MU {MU-NEU) S 45 2
P2 CHAR.PION INTO E (E-NEU)} $3s1
P3 CHARLPION INTO MU {(MU-NEU) GAMMA $45 250
P4 CHARL.PION INTD PIO F (E-NEU) S 95 35 1
P5 CHAR.PION INTOD E NEU GAMMA $35 1S 0
8 CHARGED PION BRANCHING RATIOS
R1 * CHAR,PION INTO MU NEU GAMMA (UNITS 10%#-4) 1P337(P1)
R1 26 1.24 0e2 CASTAGNOL S8 EMUL
R2 * CHAR.PION INTD £ NEU {UNITS 10%%*-4) {rP217 (P
R2 l.21 0.07 ANDERSON 60 CNTR
R2 1.247 0.028 DI CAPUA 64 CNTR
R3 * CHAR,PION INTO PIOD E NEU (UNITS 10%%-8) Pay/ (P
R3 36 0.97 0.20 BARTLETT 64 SPRK
R3 38 1.07 0.21 BACASTON 65 SPRK #
R3 1.10 0.26 BER TRAM 65 SPRK 6766
R3 43 1.1 0.2 DUNATTSEV 65 CNTR 17686
R3 1.0t 0.08 0.10 DEPOMMIER 66 CNTR 67686
R4 * CHARLPION INTO E NEU GAMMA [UNITS 10%**-8) (P517(P1)
R4 143 3.0 0.5 DEPOMMIER 63 CNTR 6/66
ERE L] AEEEEEERR
REFERENCE S
8 CHARGED PION {140,JPG=0--)1=1
CROWE 54 PR 96 470 K M CROWE SR H PHILLIPS //7//7/11711777 LRL
BARKAS 56 PR 101 778 W H BARKAS,W BIRNBAUM,F M SMITH ////// LRL
CROWE 57 NC 5 541 K M CROWE ///717777/2177/777 STANFORD HEPL
CASTAGND 58 PR 112 1779 C CASTAGNOLI M MUCHNIK //7///77/7 ROME I F
ANDERSON 60 PR 119 2050 H L ANDERSON,T FUJIT,R H MILLFR + // EFINS
ASHKIN 60 NC 16 490 ASHKIN,FAZZINI yFIDECARO,LIPMAN + 7/// CERN
MERRISON 62 ADVP Ll 1 A W MERRISON ///7/7771/7771747777/7 LIVERPOOL
SHAPIRN 62 PR 125 1022 G SHAPIRO.L M LEDERMAN ///77////7 COLUMBIA
CZIRR 63 PR 130 341 JOHN B CZIRR J//71771777722071477727077 LRL
DEPOMMIE 63 PL 7 285 P DEPOMMI ER ,HEINTZE ,RUBBIA,SOERGEL // CERN
BARTLETT 64 PR 1368 1432 BARTLETT,.DE VONS yME YER,RCSEN ///// COLUMBIA
N1 CAPUA 64 PR 1338 1333 DY CAPUA,GARLAND ,PONDRCM,STRELZOFF //COLUM
BACASTOW 65 PR 139 B407 +GHESQUIERE ,WIEGAND+ LARSEN Z/7LRL+SLAC
BERTRAM 65 PR 139 B 617 BERTRAM,MEYER yCARRIGAN+ ///7 MICH+CARNEGIE
CLINE 65 PL 15 293 A CLINE,W F FRY ////7/1717777//7 WISCONSIN
DUNAITSE 65 JETP 20 58 DUNAITSEV,PETRUKHIN,PROKOSHKIN + /// DUBNA
ECKFAUSE 65 PL 19 348 ECKHAUSE HARRI S ySHULER+// WILLIAM AND MARY
SHAFFR &5 UCRL 16365 THESIS ROBERT E SHAFER ////1//117117117/77177 LA
REPLACES 65 PRL 14 923 R E SHAFER,K M CROWE.D A JENKINS ///// LRL
AYRES 66 PREPRINT D4 S.AYRESCALDWELL +GREENBERG,KURZ+ // LRL
B ARCON 66 PRL 16 775 BARDON,DORE yDORFAN,KRIEGER + //// COLUMBIA
DEPOMMIE 66 PRIV COMM DEPOMMILER , SOERGEL ///77/7117777771711/ CERN
DUNAITSE &6 PL 23 283 DUNATTSEV,KUTYIN,PROKOSHKIN + /7 SERPUXHOV
KINSEY 66 PR 144 1132 KINSEY,LOBKOWICZ (NORDBERG //ROCHESTER UNIV
LOBKOWIC 66 PRL 17 548 LOBKOWICZ MELTSSTNOS yNAGASHIMA+ //ROCH+BNL
EREEEE ERERE KNSR
EEEEES % EREAKEEEE

9 NEUTRAL PION (135,JP6=0—-) I=1

9 PI MASS DIFFERENCE (PI+—)-(PI0) {MEV)
D = 5.37 1.0 PANOFSKY 51 CNTR -
D 4450 0.31 CHINOWSKY 54 CNTR -
[ 4ab2 0405 HADDOCK 59 CNTR —
[} 4,60 0,04 HILLMAN 59 CNTR
D 4455 0.07 CASSELS  $9 CNTR
0 4,6056  0.0055 CZIRR 63 CNTR
o 4459 0.03 PETRUKHIN 63 CNTR -
D 4.6034  0.0052 VASILEVSK 66 CNTR -

9 PI0 LIFETIME {UNITS 10%%-16)
TN T 1.9 0.5 0.5 GLASSER 61 EMUL
T N 45 2.3 1.1 1.0  TIETGE 62 EMUL
T N 88 2.8 0.9 0.9  KOLLER 63 EMUL
T 1.05 0.18 0.18 VON DARDE 63 CNTR
T N 75 1.7 0.5 SHMWE 64 EMUL
T 0.730 0.105 BELLETTIN 65 CNTR
T N 67 0.6 0.5 VANS 65
T N EMULSION MEASUREMENTS NOT USED BECAUSE DF PUSSIBLE SYSTEMATIC
T N SHIFT TO LARGER LIFETIME VALUES

9 NEUTRAL PION PARTIAL DECAY MODES
Pl PIO INTO 2GAMMA S 05 0
P2 PIO INTO E+ E- GAMMA S35 350
P3 P10 INTO 4ELECTRONS S 35 35 35 3
P4 PID INTO 3 GAMMA S 05 05 0

9 NEUTRAL PION BRANCHING RATIOS
RL & PIO INTD {GAMMA E+ E-}/(2GAMMA) P21/ (P1)
R1 * 0.01196 THEORETICAL CALC.JOSEPH 61 QUANTUM ELECT.
R1 27 0.0117  0.0015 BUDAGOV 60 HBC
/1 3071 0.01166 0.00047 SAMIOS 61 HAC PI-P TO PIO N
R1 S SAMIDS VALYE USES PANOFSKY RATID = 1,62
R2 * PIO INTO (3 GAMMA) /(2 GAMMA} (unlrs 10%%-5} (P4)/LPL)
R2 * 0 5.0 DR LESS uwLos 65 CNTR CL=90 PERCENT
R3 * P10 INTO (E+E4E-E~)/(2 GAMMA) (UNTTS 10##-5)  (P3)/(P1)
R3 * 3.47  THEORETICAL CAL. KROLL 55 QUANTUM ELECT.
R3 146 30 SAMIOS 62 HBC
R3 N ABOVE VALUE usss PANOFSKY RATIO=1.62
EEEEES * % % TREEREREE Ll

REFERENCE S
9 NEUTRAL PION (135,JPG=0--}1=1
PANDFSKY 51 PR 81 565 W K H PANOF SKY,R L AAMODT,J HADLEY /// LRL
CHINDWSK 54 PR 93. 586 W CHINOWSKY ,J STEINBERGER /////7/ COLUMBIA
KROLL 55 PR 98 1355 N KROLL W WADA £/ COLUMBIA+NRLA
CASSELS 59 PPS 74 92 CASSEL Sy JONES +MURPHY .0 NEILL /// LIVERPOOL
HACCOCK 59 PRL 3 47E HADDOCK sABASHI AN, CROWE (CZIRR #/////1// LRL
HILLMAN 59 NC 14 887 HILLMAN MIDDELKODP, YAMAGAT Ay ZAVATT INE/ CERN
BUDAGDY 60 JETP 11 755 BUDAGOV,VIKTOR (DZHELEPCV,ERMOLOV + //JINR
JOSEPE 60 NC 16 957 D W JOSEPH / EF1
GLASSER 61 PR 123 1014 R G GLASSER,N SEEMAN,B STILLER /////// NRL
SAMIOS 61 PR 121 275 N P SAMIOS /777777777177 77/7 COLUMBIA+BNL
SAMIDS 62 PR 126 1844 SAMIQS,PLAND,PRODELL ¢ ////// COLUMBIA+BNL
TIETGE 62 PR 127 1324 J TIETGE.W PUESCHEL ////// MAX PLANCK INST
CZIRR 63 PR 130 341 JOHN 8 CZIRR Z77771117 177171111711 F171 LR
KOLLER 63 NC 14 € L KDLLER,S TAYLOR,T HUETTER //// STEVENS
PETRUKHI 63 SIENA cum: zoa V T PETRUKHIN,YU O PROKOSHKIN /////// JINR
VONCARDE 63 PL VON DARDEL s DEKKERS ¢ MERMOD,VAN PUTTEN+/CERN
SHWE 64 PR 1368 1835 H SHWE+F M SMITH,W H BARKAS ////71//// LRL
BELLETTI 65 NC 40 A 1139 BELLFTTINT BEMPORAD ,BRACCENI+/PISA+E [RENZE
DUCLOS 65 PL 19 253 DUCLOS,FREYTAG,HEINTZE + //CERN+HEIDELBERG
EVANS 65 PR 139 B 982 D A EVANS /17171717717 111111717177 OXFORD
VASILEVS 66 PL 23 281 VASTLE VSK Yy VI SHNYAKOV,DUNAITSEV ¢ // DUBNA
*2ER0 D
EEEERS % HERREFRES
Ki 10 CHARGED K 1494,JP=0-) [=1/2
. 10 CHARGED K MASS {MEV)

" 493.9 0.2 COHEN S7 RVUE +
N 493.7 0.3 BARKAS 63 EMUL -
] 493.78 0.17 GREINER 65 EMUL + VIA TAU DECAY

10 CHAR.K LIFETIME (UNITS 10ee-8)
T 0.95 0.36 0.25 ILUFF 56 EMUL
T 52 1.60 0.3 0.3 EISENBERG 58 EMUL
T 1.21 0.06 0.06 RURROWES 59 CNTR
T 33 1.38 0.24 0.24 FREDFN 60 EMUL
T 1.2% 0.22 0.17 BARKAS 61 EMUL
T 51 1.27 0.36 0.23 BHOWMIK 61 EMUL
T 293 1.31 0.08 0.08 NORDIN 61 HBC -
T . 1.24 0.07 NORD IN 61 RVUE -
T 1.231 0.011 0.011 BUYARSKY 62 CNTR +
T 1.2443  0.0038 FITCH 65 CNTR +
T 1.2265 0.003¢ LOBKOWICZ 66 CNTR +

(Ideograms on next page)

10 LIFETIME DIFFERENCE,{+)={-)/AVGE. (PFRCENT)
LR N THIS QUANTITY IS A MLCASURE UF CPT INVARIANCE IN hel.
LR 0.049 0.097 LOBKOWICZ 66 CNRT SEC NUIE L
R L ABCVE IS THE MOST CONSERVATIVE VALUE QUOTED BY ACLTHURS

9766

6166
6766

9/66

6/66

9/66

6766

7766

6766
9/66

9/66
9766
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10 CHARGED K PARTIAL DECAY MODES
CHAR. K INTO MU (NEU) K My S 45 2
CHAR. K INTO PI PIO K PI s 85 9
CHAR. K INTO PI P+ PI- TAU S 85 85 8
CHAR. K INTO PI 210 TAU PRIME S 85 95 9
CHAR. K INTO MU PIO NEU K My S 4s 95 2
CHAR, K INTO E PTO NEU KE S 35 95 1
POSIT.K INTO PI+ PI- E4NEU K E¢ s BS 85 35 1
POSIT.K INTO PI+ PI+ E-NEU K €- S 8S 8S 3§ 1
POSIT.K INTO PI+ PI- MUs NEU KeMU+ 4 S 8S 85 45 2
POSIT.K INTD PI+ PI+ MU- NEU K+HU- & S 85 BS 45 2
CHAR,. K INTO E°NEU KE2 s 35 1
CHAR, K INTO MU NEU GAMMA K MU RAD S 45 25 0
CHAR. K INTO PI PIO GAMMA K P1 RAD S 85 95 0
CHARW K INTD PI PI+ PI- GAMMA TAU RAD S 85 85 8S 0
CHAR, K INTO PI E+ E- PI E E s 8S 35 3
CHAR. K INTQ PI MU+ MU- PI MU MU S 8S 45 &
10 CHARGED K BRANCHING RATIOS
OLD DATA EXCLUDED
CHAR. K INTO MU NEU {MU2} (UNI TS 10%%-2) (P13/TOTAL
8. . 8IRGE 56 EMUL +
56.9 2.6 ALEXANDER 57 EMUL +
CHAR. K INTD P1 P10 (P12} (UNTTS 10%e-23 (P23/TOVAL
7.7 2.7 BIRGE 56 EMUL +
23.2 2.2 ALEXANDER 57 EMUL +
21.0 0.6 CALLAHAN 65 PBC
21.6 0.6 TRILLING 65 RVUE
CHAR. K INTO PT PI+ PI-{TAU} (UNITS 10%+-2} (P3)/70TAL
5, 0.4 BIRGE 56 EMUL +
6.8 0.4 ALEXANDER S7 EMUL +
5.2 0.3 TAYLOR 59 EMUL +
5.7 0.3 ROE 61 XBC +
2332 5.54 0.12 CALLAMAN 64 XBC +
S.l 0.2 SHAKLEE 64 XBC +
5.71 0.15 DE MARCO 65 HBC
6.0 0.4 YOUNG 65 EMUL +
(Iaeogram on next page
CHAR, K INTG P1 2PIO {TAU PRIME) (UNITS 10%#—2)  (P4)/TOTAL
2.1 0.5 BIRGE 56 EMUL +
2.2 0.4 ALEXANDER 57 EMUL +
1.5 0.2 TAYLOR 59 EMUL +
CHAR. K INTO U PIO NEU (MU3) (UNITS 10%%-2) €PSI/TCTAL
2.8 1.0 BIRGE 56 EMUL +
5.9 1.3 ALEXANDER 57 EMUL +
2.8 0.4 TAYLOR 59 EMUL +
CHAR. K INTO E PIO NEU (E3)  (UNITS 10%#-2) 1P6)/TOTAL
3.2 1.3 8IRGE 56 EMUL +
5.1 1.3 ALEXANDER 57 EMUL +
POSIT.K INTO PI+ PI- E+ NEU  (UNITS 10%#-5) (PT)/TCT AL
POSITWK (UNITS 10%#-5) (PR} /TOTAL

INTO PI+ PI+ £- NEU
.2

nR LESS

BIRGE 65 FBC +

MEIGHTED AVERAGE =0.B0971 +/- 0.00403

SCALE = 2.42

CHISG = 11.7 CONLEV = 0.003

3.0}
2.0k LDBKOMICZ 66 CNTR
FITCH 65 CNTR
BOYARSKY 62 CNTR
| NOROIN 61 HBC
BHOMMIK 61 EMUL
BARKAS 61 EMUL
1.0K FREDEN 60 EMUL
BURROUES S9 CNTR
EISENBERG 58 EMUL
ILOFF 56 EMUL
o.q = Ub
E H 8 ]
° ° - -

CHARGED X DECAY RATE (UNITS 10=mB SEC-1)

NOTE:

Ideogram above containa all the date.

Tdeogram

below contains cply those in the central peak.

UEIGHTED AVERAGE =0.B80979 +/- 0.00403

SCALE = 2.42

CHISQ =11.7 CONLEV = 0.003

LOBKONICZ 66 CNTR
FITCH 65 CNTR
BOYRRSKY 62 CNTR

n
o
~

(-3
CHARBED

0.805q,
0.8154,
0.8250,
0.835q,

K DECAY RATE (UNITS 10mmB SEC-1)

95 PER CT CONF

6/66

9/66
9766

6766
6766

8766

RY % POSIT.K lNTO PI+ PI- MU# NEU (UNITS 10%*-5) (P9)/TOTAL

R9 1 0. 0.5 0.50 CLINE 65 FBC + 8766

R10 ¢ PUSIT.K INTO PI+ PI+ MU- NEU lUNl TS 10%%-61 (P10} /TOTAL

R1G 3.0 OR LESS 65 FBC + 95 PER CT CONF B/66

R1l * CHAR. K INTOD £ NEU (UNI TS 10%%-5) {P11V/TOTAL

R11 = 16.0 OR LESS BORREANI 64 HBAC + 8766

R11 #* 4 1.9 1.2 BOWEN 66 SPRK + 8766

R12 * CHAR, K INTO MU NEU GAMMA {UNTTS 10%¢-5} (P12)/7QTAL

R13 * CHAR. K INTO PI PIO GAMMA {UNITS 10%%-4) {(P13}/TOTAL

R13 = 18 N CLINE 64 FBC + PI+ KE 55-90 MEV 8/66

R14 * CHAR, K INTO PI PI+ PI~ GA”HA(UN[TS 10%%-4) (P14)/TOTAL

R14 1.0 . 65 EMUL ¢ 8766

R1S * CHAR, K INYOD PI £+ E- {UNITS 10%%-6) {P15)/TCTAL

R15 1 1.1 OR LESS CAMERINI 64 FBC + 8/66

R16 * CHAR. KX INTD PI MU+ MU~ (UNITS 10%%-5} {PL6Y/TOTAL

R16 3.0 OR LESS CAMERINI 65 FBC ¢ 90 PER CT CONF 8/66

R17 * CHAR. K INTO U’I P10} /TAY 1P21/(P3)

R17 N 3.26 «23 ROE 61 XBC + 8r66

R1T N KMU RAD VS KHUB SORTING DIFFICULTIES SUSPECTED BY AUTHORS 9/66

R17 *40 0.23 SHAKLEE 64 XBC ¢ 8/66

R17 134 3.24 0.34 YOUNG 65 EMUL + 8766

R17 1045 3.96 0.15 CALLAHA 66 FRC 9766
{Ideogram on next page

rR1e * CHAR. K INTO (PI 2PID)/TAU (P4}/7(P3)

R18 0.30 0.04 ROE 61 XBC + 8/66

R18 0.35 0. 04 SHAKLEE 64 XBC +

R18 2027 0.303 0.009 BISI 65 H+HL + 8/66

R18 17 0.393 0.099 YOUNG 65 EMUL + 8/66

R19 * CHAR, K INTO 'HU PIO NEU}/TAU {P5)/7{P3}

R19 N 0.84 14 ROE 61 XBC + 8766

R19 N KMU RAD VS KMU3 SURTING DIFFICULTIES SUSPECTED BY AUTHORS 9/66

R19 0.59 0.10 SHAKLEE 64 X8C 8766

R19 2175 0.632 0.035 BisI 65 H+HL + 8766

R19 38 0.90 0.16 Y OUNG 65 EMUL ¢ 8766

R19 650 0,525 0. 032 CALLAHAN 66 FBC 9766
Ideogran on next page)

R20 * CHAR, K INYD {E PIO NEU)/TAU P61/ {P3)

R20 0.88 0.1l ROE 61 XaC + 8766

R20 230 0.90 0.06 BORREANI 64 HBC + 8/66

R20 0.92 0.08 SHAKLEE 64 XBC +

R20 37 - 0,90 0.16 Y OUNG 65 EMUL ¢+ 8/66

R20 864 0.727 0,028 CALLAHAN 66 FBC 9/66
(Ideogram on next page

R21 * POSIT.K INTO (PI+ PI- E+ NEU)/TAUIUNITS 10%%—4) (PT)/(P3}

R21 69 6.7 1.5 BIRGE 65 FBC + 8/66

R22 * PUS[T.K INTO (PI+ PI- MU+ NEUI/TAULUNITS 10%x-4)(P9)/{P3)

R22 2.5 APPROX GREINER 64 EMUL ¢ 8/66

R23 * CHAR. K INTO (E PID NEU)/IM2 + P2)LUNITS 10%%~2)tP6}/ {P1+P2)

R23 1679 5.89 O.16 LESTER 66 SPRK + 8766

R24 * CHAR. K INTO {PI PID)/{MU NEU} P21r71°1)

R24 0.3253 0.,0062 AUERBACH 66 SPRK ¢ 8/66

R25 % ’CHAR. X INTO (E PIO NEU)/Z{MU NEU) [LCRFANSR)

R25 0.0796 0. 0054 AUERBACH 66 SPRK + B/66

R26 * CHAR, K INTO (MU PIC NEU) /(MU NEU} {P5)1/7(P1)

R26 0.0602 0,0043 AUERBACH 66 SPRK + 8766

R26 0.059 0. 004 TSIPIS 66 SPRK + 9/66

R27 * CHAR. K INTO IHU NEU'/(TAU) {PL)/ (P32}

R27T R 427 10438 UNG 65 EMUL + 9766

R27 R ONLY YOUNG NEASURED MUZ DlNECTLV- SEE NOTE PRECEDING THE K+ BRANCHING

RATIOS LISTINGS
*eeaas ey

1. In a number of experiments, the Ku2 branching ratio is not
determined from kinematically identified events, but essen-
tially by subtracting the sum of other branching ratios from
one, Since our averaging program applies this constraint, we
omit those unmeasured branching ratios from the input.

2. The tau branching ratios are not all in agreement within
the stated errors. Since one would expect the number of taus
to be reliably determined in each case, we take this to indicate
a systematic error in the total number of K-decays, which
would be reflected in errors in the other branching ratios.

Since there are some recent and precise measurements
of the tau branching ratio, the following method has been
devised. The ratio of the other modes to the number of taus
is taken whenever appropriate (of course, in a number of
experiments this is the quantity actually measured, with some
value of the tau branching ratio being used to convert this
measurement to an absolute branching ratio), All the recent
measurements of the tau branching ratio are used, and to-
gether with the ratios of other modes to taus, are entered in
the averaging program.

If there is, as suspected, a large correlation between
the tau branching ratio and the other branching ratios, in the
presence of certain kinds of systematic errors, this method
takes advantage of it, with an unimportant increase in the
quoted errors.



BIRGE 56 NC 4 B34 BIRGE ,PERKINS,PETERSON,STORK,WHITEHEA/ /LRL
1LOFF s6 PR 102 927 ILOFF ,GOLDHABER yLANNUTTI (GILBERT + /// LR
ALEXANCE ST NC & 478 ALE XANDER 5 JOHNSTON,OCEALLATGH// DUBLEIN INST
COMEN 57 FUND.CONS.PHYS. € R COHEN,X M CRCWE¢J DUMOND // AT4LRL+CIT
EISENBER 58 NC. 663 ETSENBERG yKOCH, LOHRMANN,NIKOLIC + 77/ BERN
BURRONES 55 PRt 2 117 BURROWE S CALDWELLFRISCHHILL & /77771 MIT
TAYLOR 59 PR 114 359 S TAYLOR,HARRTS,OREAR ,LEE +BAUMEL//COLUMBIA
FREDEN 60 PR 118 564 S C FREDEN,F C GILBERT,R S WHITE ///// LR
BARKAS 61 PR 124 1209 BARKAS,DVER yMASON,NORRIS ,NTCKOLS s SMIT//LRL
BHOWMIK 61 NC 20 RS57 8 BHOWMIK P C JAIN,P C MATHUR //DELHI UNIV
NORDIN 61 PR 123 2166 PAUL NORDIN JR /7777011111117 17/017111 LRL
ROE 61 PRL T 346 ROE, SINCLATR(BROWN/GLASER ¢ //7// MICHsLRL
BOYARSKI 62 PR 128 2398 BOYARSKI,LOHSNIEMELA(RITSON /777177717 WIT
BARK AS 63 PRL 11 26 W H RARKAS,J N DYER,H H HECKMAN /////7 LRL
AIRGE 63 PRL 11 35 BIRGE ELYGIDAL,CAMERINI + // LRL+WIS#BARI
BORREANT 64 PL 12 123 G BORREANT (G RINAUDO,A WERBROUCK /// TURIN
CALLABAN 64 PR 13& R 1463 A CALLAHAN,R MARCH,R STARK ///// WISCONSIN
CAMERINI 64 PRL 13 318 CAMERINT,CLINE JFRY,PONELL // WISCONSIN¢LRL
CLINE 64 PRL 13 101 O CLINE, W F FRY ///7/11/17/7777 WISCONSIN
GREINER 64 PRL 13 284 D GREINER, W OSBORNE. W BARKAS /////// LRL
SHAKLEE 64 PR 136 B 1423 SHAKLEE ,JENSEN ,ROE s SINCLATR ///// MICHIGAN
BIRGE 65 PR 139 8 1600 BIRGE sELY ,GIDAL,CAMERINI ,CLINE + //LRL+WIS
BIS1 65 NC 35 Té8 81SI,BORREANI +CESTER,FERRARD + ///// TURIN
BISI €5 PR 139 B 1068 BTSTMARZARI-CHIESA,RINAUDO // TURING, INFN
CALLAHAN 65 PRL 15 129 A CALLAHAN,D CLINE /777777777777 WISCONSIN
CAMERINI 65 NC 37 1795 CAMERINI,; CLINE ,GTDAL s KALMUS, KERNAN/WIS+LRL
CLINE 65 PL 15 293 A CLINESW F FRY ////71717/71/7177 WISCONSIN
OE MARCO 65 PR 140 8 1430 DE MARCO,GROSSO,RINAUDG 77777/ TURING+CERN
FITCH 65 PR 140 A 1088 FITCH,QUARLES ¢WILKINS. //PRINCETON#MT HOLYK
GREINER 65 ARNS 15 67 QUOTED BY BARKAS /7 LR
STAMER 65 PR 138 B 440 STAMER yHUETTER yKCLLER , TAYLOR y GRAUMAN/ /ST EV
TRILLING 65 UCRL 16473 GEORGE W TRILLING ////7711114117111111 LRL
(TRILLING 65 IS AN UPDATE OF HIS REPORT AT THE 1965 ARGONNE CONF, P 115}

YNUNG 65 UCRL 16362 POH-SHIEN YOUNG (THESTS.BERKELEY) //// LRL
AUERBACH 66 BERKELEY 28 AUERBACH MANN o WHT TE s YOUNT + /7 PENN-PRINCETON
BOWEN 66 RERKELFY 2B BOWE Ny MANN, MC FARLANE sHUGHES+/ PENN-PRINCET
CALLAHAN 66 NC 444 90 A'C CALLAHAN 7/ WISCONSIN
CESTER 66 PL 21 343 CESTER,ESCHSTRUTH ,ONEILL+ //PRINCETON-PENY
LOBKOWIC 66 PRL 17 548 LOBKONWICZ yMELT SSINOS (NAGASHIMA+ //ROCH#BNL
TSIPIS 66 BERKELEY CONF +MEYER ,ROSEN¢ //COLUMBI A+RUTGERS+ROCH#W ISC

QUANTUM NUMBER DETERMINATIONS NOT REFERRED TO IN THE DATA CARDS
BLOCK 62 CERN CONF 371 BLOCK,LENDINARA ;MONARL /7/2/// NWU+BOLOGNA
FEENEE AEEAEISRE SEREREERE REEEEEEER
EARIAS FREERAAEE FEEDEATEE TEEFERRRE

KO 11 NEUTRAL K (JP=0-} 1I=1/2
11 KO MASS {MEV)
M 49841 e CHRISTENS 64 SPRX
M 2223 497.44 0,33 KIM 65 HBC KO0 FRCM PBAR P 6766
L] 4500 498.9 0e5 BALTAY 66 HBC KO FROM PBAR P 6766
(X below)

REFERENCE S
10 CHARGED K {494,JP=0-11=1/2

HEIGHTED AVERRGE =5.548 +/- 0.111

HEIGHTED AVERRGE

CHISQ =

11 KO-K CH, MASS DIFFERENCE (MEV)
D 3.9 0.6 ROSENFELD 59 HBC -
0 5.4 1.1 CRAWFORD 59 HBC +
b 9 3.90 0.25 BURNSTEIN 65 HBC -
0 17 418 0.18 ENGELMANN 65 HBC 6766
] 25 3.71 0.35 KIM 65 HBC - K- P TO KON 6166
LRI E L]

REFERENCE S
11 NEUTRAL K (JP=0-)11=1/2
CRAWFORD 59 PRL 2 112 CRAWFORDy CRESTI 4GOON (STEVENS AN, TICHO //LRL
ROSENFEL 59 PRL 2 110 A H ROSENFELD,F SOLMITZ,R D TRIPP //// LR
CHRISTEN 64 PRL 13 138 CHRI STENSON, CRONT NeFITCH, TURLAY//PRINCET ON
BURNSTEI 65 PR 138 B 895 R A BURNSTEINJH A RUBIN 77777771/ MARYLAND
ENGELMAN 65 PRI COMM ENGLEMANs FILTHUTH /777777711117 HEIDELBERG
KIM 65 PR 140 B 1334 4 K KIM,L KIRSCH,D MILLER /7//77/ COLUMBIA
BALTAY 66 PR 142 932 BALTAY,SANDWETSS,STONEHILL +  //YALE+BNL
EERERS -5 SRR EEEN
EEEEER >
Kl 12 SHORT-LIVED NEUTRAL K (498, JP=0-) 1=1/2

12 KOl LIFEVIME {UNITS 10%%-10)
T 90 1.07 0.12 0.13 8OLDT 58 CC
T v 62 0,81 0.23 0.15 BROWN 58 PBC
T u 29 0.84 0.35 0.19 COOPER 58 CC
T U 39 1.15 044C 0.25 BLUMENFEL 58 CC
T U 259 1.06 0.08 0,06 EISLER 58 PBC
T U UNPUBLISHED DATA EXCLUDED
T 512 0.94 0.05 0,05 CRAWFORD 59 HBC
T 63 1,09 0.18 0.15 BOWEN 60 CC
v 378 0.94 0.05 0.05 BERTANZA 62 HBC
T 503 0.87 0.05 CHRETIEN 63 PBC
T 545 0.86 0,04 KREISLER 64 SPRK
T 572 0,91 0,04 AUERBACH 65 SPRK 6766
T 0,866 0.016 ALFF-STEl 66 SPRK 9/66
T 4500 0.92 0.04 BALTAY 66 HBC 6766
T 0.904  0.024 BOTT-BODE 66 SPRK 9766
T 0.858 0.014 HILL 66 DBC 9766
T 5000  0.843 0.013 KIRSCH 66 HBC 6768

(I below)

12 KOl PARTIAL DECAY MODFS
3 KO3 INTO PI+ PT- S 85 8
P2 KOl INTO P10 P10 S 95 9

=3.989 +s- 0,237

8.1 CONLEV = 0.018
Values above of weighted
average, scale, etc. for
readers convenience. The
data were actually proc-
essed by program AHR,
which calculates its own
values of SCALE, x, and
5(x) (which are different
from the values shown here).

CALLAHARN
YOURG
SHRAKLEE

66 FBC
65 EMUL
64 XBC

SCALE = 1.39 CHISQ = 7.7 CONLEV = 0.102 SCALE = 2.01
0.18
Values above of weighted
0.30 average, scale, etc. for
readers convenience. The
data were actually proc-
essed by program AHR,
which calculates its own
values of SCALE, x, and 0.10
0.20f 5(x) (which are different
from tne values shown here).
YOUNG 65 EnUL 0.08
0.10 - OE MARCD 65 HBC
SHAKLEE 64 XBC
A CALLAHAN 64 XBC
1, ROE 61 XBC
0q .
0.09) = o o ot » 0.09
» ] w 8 2 8 ' 2
- " w © ° N ~

CHARGED K TAU B.F. PI+PI-PIO (UN 10m=m-2)

HEIGHTED AVERAGE =0.7803 +/- 0.0457

SCALE = 1.96 CHISQ = 11.5 CONLEV = 0.009 SCALE = 1.76
-1 0.08p —
Values above of weighted
average, scale, etc. for
0.15} readers convenience. The
data were actually proc-
essed by program AHR, 0.0ep
which calculates its own
values of SCALE, %, and
8(x) (which are different
0.10p from the values shown here).
D.04p
- CALLAHAN 66 FBC
0.08k i YOUNG 65 EMUL 0.02
SHAKLEE 64 XBC -0z
BORREANI 64 HBC I
A ROE 61 x8C
0.09 + + 4 0.0g .
& S 8 2 o . =
w ~ -3 - " b n
. . - . . 3 »
o o o - - - -
CHARGED K B.R. (E 3 1/(TAU

CHRARGED K B.R.

CHISG =

5.500,

(2PI)/ (TAU)

WEIGHTED AVERAGE =497.953 +/- 0.397

6.1 CONLEV = 0.046

Values above of weighted
average, scale, etc. for
readers convenience. The
data were actually proc-
essed by program AHR,
which calculates its own
values of SCALE, x, and
5(%) (which are different
from the values shown here).

BALTAY 66 HBC
KIH 65 HBC
CHRISTENS 64 SPRK

NEUTRAL K MASS (MEY)

500.9

HEIGHTED RUERAGE =0.5812 +/- 0.0367

SCALE = 1.61 CHIS@ = 5.2 CONLEU = 0.074
-
0.30p Values above of weighted
average, scale, etc. for
readers convenience. The
data were actually proc-
essed by program AHR,
which calculates its own
values of SCALE, x, and
0.20p &{%) (which are different
from the values shown here).
o.10p -+ CALLAHAN 66 FBC
65 EMUL
" BISI 65 H+HL
I SHAKLEE €4 XBC
0.0Q Y o ot
Q D o Qo
o~ o o -
o o -t -

CHARGED K B.R. (MU 3)/(TAU)

WELIGHTED AUERAGE =1.1486 +/- 0.0119

SCALE = 1.27 CHISQ = 14.§

CONLEV = 0.106

0.6
KIRSCH 66 HBC
HILL 66 DBC
80TT-BODE 66 SPRK
0.4k BALTAY 66 MBC
. s ALFF-STEL 66 SPRK
AUERBACH 68 SPRK
| KREISLER 64 SPRK
1 CHRETIEN 63 PEC
0.2k BERTANZA 62 HBC
BOHEN 60 CC
CRAWFORD 59 HBC
BoLDT s8 cC
0.9 Cl’ D. = D’
R s 2 S 2
° ° - - 4
K SHORT DECAY RATE (UNITS 10mm10 SEC-1)



12 KOl BRANCHING RATIOS
R1 * KO1 INTO (PI+ PI-)/TOTAL (PLY/TOT AL
Rl 68 0. 04 CRAWFORD 59 HBC
R1 0.70 0.08 COLUMBIA 60 HBC
R1 0.740 0.024 ANDERSON 62 HBC
R2 * KOl INTD (PIQ PIO}/TOTAL {P2V/TCT AL
R2 0.27 0.11 CRAWFORD 59 HBC
R2 0.26 0, 06 BAGLTN 60 PBC
R2 0.30 0.035 BROKWN 61 X8C
R2 1066 0.335 D.014 BROWN 63 XBC
R2 198 0.288 0.021 CLHRETIEN 63 PBC
(Ideogram below)
R3 » (KOl INTO PI+ PI- PIO}/{KGZ INTO PI+ PI- PIC)
R2 0,45 NR LESS BEHR 66 HLBC 90 PER CT CONF B/66
AREOT TEEPESENE RASRREEES FEREERERE KRR KRAEE -
REFERENCES
12 SHORT-LIVED NEUTRAL K (498, JP=0-} I=1/2
BLUMENFE 58 CERN CONF 272 H BLUMENFELD.W CHINCNSKY,L LEDOFRMAA//COLUM
sNLOT 58 PRL 1 150 £ BOLDT.D O CALDWELL.Y PAL f////77/777 WIT
BROWN 58 CERN CONF 272 J BROWNSD GLASER & ////777777777/7 MICHIGAN
CO0P ER 58 CERN CONF 272 W A COOPER.H FILTHUTH + /7/// JUNGFRAUJUCH
EISLER 58 CERN CONF 272 F EISLERsR PLAND + // BNL+COL+BOUOLOGNA+PISA
CRAWFORD 59 PRL 2 266 CRAWFORD,CRESTI yDOUGLASS yGOND4TICHO +//LRL
BAGLIN 60 NC 18 1043 BAGLIN,BLOCH,BRISSON,HENNESSY + //PARIS EP
BIRGE 60 ROCH CONF 601 R W BIRGEP P ELY & /////7//7/ LRL¥WISCONSIN
BOWEN 60 PR 119 2030 ROMWEN,HARDY +RE YNOLDS y SUN, MCORE+ /7 PRINCE+BNL
COLUMBIA 60 ROCH CONF 727 M SCHWART2 + /77777777 77477/1/17/ CCLUMBIA
MULL ER 60 PRL 4 418 MULLER,BIRGE s FOWLER +GOOD,PICCIOMI+/L RL#BNL
BROWN 61 NC 19 1155 BROWNBRYANT,BURNSTEIN ,GLASER+KADYK+//7MICH
FITCH 61 NC 22 1160 V FITCH.P PIRCUE,R PERKINS /// PRINCE+LASL
GOND 61 PR 124 1223 GOOD +MATSEN, MULLER ,PICCICONI + //////// LRL
ANDERSNN 62 CERN CONF 836 J A ANDER SON.F S CRAWFORD + /7//4/777/7 L&
BERTANZA 62 PREPRINT D10S BERTANZA,CONNALLY,CULWICK,EISLER + ///7 BN
{BERTANZA UNPURLISHED,BUT RECERTIFIED RY AUTHORS,AUGUST 66}

CRAWFORD 62 CERN CONF 827 F S CRAWFORD ///7//7171777277877700777 LRL
RROWN 63 PR 130 769 BROWN,KAD YK, TRILLING ,ROE + ///LRL+MICHIGAN
CHRETIEN 63 PR 131 2208 CHRETIEN+ //// BRANDETS+BROWN+HARY ARD+ MIT
KREISLER 64 PR 136 B 1074 M KREISLER,O NVERSETH,J CRONIN / PRINCETON
AUERBACH 65 PRL 14 192 AUERBACH, LANDE yMANN,SCIULLY,UTO # 7// PENN
TRILLING 65 UCRL 16473 GEORGE W TRIVLLING //7///7//77/71F27177/7 LRL

{THIS IS AN UPDATED VERSIDON DF REPORT AT 1965 ARGONNE CONF, PAGE 115}
ALFF-STE &6 PL 21 595 ALFF-STEINBERGER HEUFR . KLET NKNECHT +//CERN
BALTAY 66 PR 142 932 BALTAY, SANDWEISS.STONEHILL + /// YALE+BNL
3NTT-ROD 66 BERKELEY CONF, BOTT-BODENHAUSEN,DE BOUARD + /7 CERN
HILL 66 BERKELEY CONF. HILL,ROBINSON. SAKITT + /7 RANL+CARNEGIE
KIRSCH 66 PR 147 939 L KIRSCH.P SCHMIDTY /////f17///77/77 COLUMBIA

ARCRIT SEDURREREE EREFETEE KEBEREAER SRMKEE AR BAEKERERE KRREFEERE ARKER KR

ERERED RAROAGRRE REXIPEREE KRREERRER

K2

K EREEREECR

6766
T/66

£/66
[/66
9766
11/66
&/66
9766

9766
11766
9766
6/66
9766
9/66

13 LONG-LIVED NEUTRAL K (498, JP=0-)1 1=1/2

13 KO02-K01 MASS DIFFERENCE (UNITS OF INVERSE KOl LIFE)
il * 1.9 0.3 FITCH 61 CNTR
n D.R4 029 0.21 GODD 61 PAC
b} * 1.5 0.2 CAMERINI 62 PBC
n 0.5 0.1 CHRISTENS 63 SPRK
o 0.47 0.2t AUBERT 65 PBC
0 Ca26 Oe36 0«26 BALDO-CEN 65 PBC ASS.CP CONS.
D * 0.60 D0OR LESS FITCH 65 SPRK CF. MEISNER 56
n 0,445 0. 034 ALFF-STET 66 SPRK
0 0.52 0.15 Oel6 DALATZ 66 >EKK
D 0.480 0. 024 BOTT-BODE 66 SPRK
D T2+ 0.64 0.19 CANTER 66 DBC KO SCATTER IN D2
] 0.55 0.1 CHRISTENS 66 SPRK
b 0.72 0al5 Fugrt 66 SPRK TRON REGENERATDR
0 + 0.62 0.16 HILL 66 DBC KO+D INTC HYPER.
0 +0.35 0.15 JOVANOVIC 66 SPRK C4+URANIUM REGEN.
D + 0.44 0. 06 MEHLHOP 66 SPRX
D 59 0.65 0.3 MEISNER 1 66 HBC SEE NOTE A
o M + SIGN FAVORED MET SNER 2 66 HAC
] 0.59 0.07 MISCHKE 66 SPRK

(Ideogram below)

13 KO2 LIFETIME (NANDSFC) {MICROSEC)
T * ASSUMED DS=0DQ AND DELTA [=1/2 CRAWFORD 59 HBC
T 34 0.081 0.032 0.024 BARDON 58 CC
T 15 0.051 0.024 0. 013 DARMON 62 FBC
T 0.054 0.0¢ FUJT 64 SPRK
T 1700 0.061 0.01S €. 0 ASTBURY 3 65 CC

MEIGHTED RUERAGE

=0.3161 +-- 0.013S

SCALE = 1.25 CHISQ = 4.7 CONLEY = 0.195 SCALE = 0.97
_—
1.0b
0.20}
0.8
0.4Sp
0.6
0.10}
0.4
CHRETIEN 63 PBC
BROUN 63 XBC
o.os} BROUN 61 xBC 2
BRGLIN 60 PBC 0.
CRAUFORD §9 HBC
0.0Q ot ot = o 0.
o o o [=] o o o
w w w w w ~ ~
E R £ < H ; v
g ' > 2 0 ° a
o o o o o v
K SHORT B.F. INTD 2 PIO K LONG - K

CHisa =

R6
R&

RT
R7

R1C
R10
R10

R11
R11

R11

R11
R11

9.4

(=4 Q

e 8

o -
SHORT MASS DIF

MODE S

HEIGHTED AVERAGE =0.4834 +/- 0.0168

CONLEV = 0.492

13 K02 PARTIAL DECAY
K02 INTO 3P10 5 95 95 9
K02 INTO PI+ PI- PIOQ S 8S 85 9
K02 INTO PI MU NEUTRING S BS 45 2
K02 INTO PI £ NEUTRINO S 8S 351
K02 INTO PI+ PI- S 8S 8
K02 INTD MU+ MyU- S 45 4
K02 INTO E+ E- S 35 3
K02 INTO E MU S 35 4
K02 INTO TWO GAMMAS S 0s O
K02 INTO PI+ PI— GAMMA 5 85 8S 0
K02 INTD PIO PIO $ 959
13 K02 DECAY RATES
* X022 INTO PlO PIO PIO (UNI TS 10%%6 SEC-1) P13
54 5.22 1.03 C. B4 BEHR &6 HLBC ASSUMES CP 8/66
* K02 INTQ PI+ PI- PO {UN] TS 10%%6 SEC-1) P2y
18 3.26 0.77 ANDERSON 65 HBC 8/66
14 le4 Vet FRANZINI 65 HBC 6/66
136 2.62 0.28 0e27 BEHR 66 HLBC ASSUMES CP 8/66
2,54 0,43 HILL 66 DBC 9/66
{Idecgram below)
* K02 INTO PI E NEUTRINO {UNI TS 10%¢6 SEC-11} 1P4)
8.1 1.0 AUBERTY 65 HLAC B/66
% K02 INTO CHARGED [ 2-BODY) {UNI TS 10%*6 SEC-1) (P2+P34P4)
107 4. . AUERBACH 65 SPRK USING NEW K1 LIFE 6/66
* K02 INTD LEPTONIC (KMU3+KE3) (UNITS 10%%6 SEC-1) (P3+P4)
109 S.4 1.3 FRANZINI 65 HBC 6766
204 10.3 0.8 CHO 6 DBC 9/66
54 11.3 1.9 SOLDEN 66 HBC 9/66
13 K02 BRANCHING RATIOS
* KO2 INTQD (PIQ PIO PID)/CHARGED (PL)/(P2+P3+P4}
24 0a24 0.08 ANIKINA 64 CC 6766
0.31 0.06 KULYUKINA 66 CC 9/66
* K02 INTO (PI+ P[- PIO)/CHARGED {P2)1/{P2+P3+P4)
59 0.185 0.038 ASTIER 61 cC 8766
79 0.151 0.020 ADAIR 64 HBC B/66
75 0.157 0.03 0,04 LUERS 64 HBC B/66
66 0.15 0.03 0.C4 ASTBURY 1 65 CC 8/66
326 0.159 0.015 ASTRURY 2 65 CC 6766
566 G.178 0.017 GUIDONI 65 HAC &/66
1729 Q.144 0. 004 HOPKINS 65 HBC 6/66
126 G162 0.015 HAWKINS 66 HBC 6/66
180 0.17 0.03 KULYUKINA 66 CC 9766
* K02 INTO {PI MU NEUTRINO) /CHARGEOD (P31/(P2+4P3+P4)
479 0.356 0.07 UERS 64 HBC
0.39 0.08 0,10 ASTBURY 1 65 CC 7/66
330 0.32 0.07 KULYUKINA 66 CC 9/66
* K02 INTO (Pl E NEUTRINO} /CHARGED (P&}/ {P2+P3+P4)
479 0.487 0.05 LUERS 64 HBC
O.46 0.08 0.10 ASTBURY 1 65 CC 7/66
500 0.51 0.0¢& KUL YUKINA 66 CC 9766
* K02 INTO (PI € NEUI/ULPI E NEUN+(PI MU NEU}) (P4Y/IP3+P4)
320 D.415 0.120 ASTIER 61 CC
* K02 INTO(PI+ PI- PIO}/TOTAL (P2)/TCTAL
16 0.18 0.0 STERN 64 HBC
* K02 INTOC(LEPTON PI NEUTRINO}/TOTAL (P3+P4)}/TOTAL
14 0.58 0.17 ALEXANDER 62 HBC
* K02 INTQ {2 GAMMA)/TOTAL (UN. 10%%-4) (POY/TATAL
o3 0.6 CRIEGEE 66 SPRK B/66
* KO02 INTO (PI+ PI-)}/CHARGED (UNIT 10%%-3} tPS1/{P24P3+P4)
45 2.0 0.4 CHRISTENS 64 SPRK
54 2.08 0.35 GALBRAITH 65 SPRK
1.97 0.18 CRONIN 65 SPRK 6766
1.93 0.26 BASELE 66 SPRK /66
1.993 0.080 BOTT-BODE 66 SPRK 9766
2.22 0.27 DEKKERS 66 CNTR 6/66
* KD2 INTD (P MU NEUI/IPL E NEU) (P3}/(P4s)
0.81 0.19 ADAIR 64 HBC &6/66
0.78 0.15 DE BOUARD 65 CNTR
* K02 INTO [(MU+MU—) /CHARGED {UNI TS 10%%-4) {P6 )}/ {P2+P34+P4)
* 1.0 OR LESS ANIKINA 65 CC 6/66
* 2. R LESS DE BOUARD 65 SPRK 8766
* 0.5 OR LESS ABASHIAN 66 SPRK 90 PER CT CONF B8/66
* 2.5 DR LESS ALFF 66 SPRK 0.90 CONF, LEVEL 9/66
* 0.05 0OR LESS BOTT-BODE 66 SPRK 0a70 CONFoLIMIT 9766

MEIGHTED AVERABE =2.357 +/- 0.321

SCALE = 1.66

CHISQ@ =

8.2 CONLEV = 0.042

NISCHKE 66 SPRK 0.26 0 Values above of weighted
REISNER 1 66 HBC - average, scale, etc. for
readers convenience. The
MEHLHOP 66 SPRK data were actually proc-
JOUANDVIC 66 SPRK 0.20p essed by program AHR,
HILL 66 DBC which calculates its own
FUJII 66 SPRK values of SCALE, x, and
5(x) (which are different
E::::;ENS :z 3:2" 0.16k from the values shown herel.
80TT-BODE 66 SPRK
BALATZ 66 SPRK
ALFF-STEI 66 SPRK 0.10p
BALDD-CED 6§ PBC _] HILL 66 DBC
AUBERT 65 POC BEHR 66 HLBC
CHRISTENS 63 SPRK o.osf FRANZINI 66 HBC
s0ap 61 PBC ANDERSON 65 HBC
s 0.00 ry ot ot
o =3 = g o o
et 2 e < e <
-l -l o ~ - o
(K01 LIFE -1) K LONG RATE INTD PI+PI-PIO (10smé SEC-1)



r12 *

K02 INTO (PI+ PI- GAMMA) /TOTAL (UNITS LO%=-3) (P10)/TOFAL
R12 * 15.0 OR LESS ANIKINA 65 CC
R12 * 3,0 DR LESS NEFKENS 66 SPRK
R13 * K02 INTO (E+ E-)/CHARGED (UNI TS 1O%%~4) (PT1/(P2+P34P4)
R13 * 10,0 OR LESS ANIKINA 65 CC
R13 = 1. OR LESS DE BDUARD 65 SPRK
213 0.5  OR LESS ABASHIAN 66 SPRK 90 PER CT CONF
R13 * 2.0 DR LESS ALFF 66 SPRK 0,90 CONF. LEVEL
R13 * 0.3  OR LESS BOTT-BODE 66 SPRK 0,70 CONF.LIMIT
R14 *  KOZ INTO (E MU)/CHARGED (UNITS LO*%=4) (PBY/ (P2+P3+P4)
R14 * 10.0 OR LESS ANIKINA 65 CC
Rl4 * 0.5  OR LESS ABASHIAN 66 SPRK 90 PER CT CONF
R15 * KOZ INTO(E+ PI- NEUI/(E- PI+ NEU)
’15 .9 0.18 NEAGU 61 CC
R15 1.01 0.16 LUERS 64 HBC
R15 2500 1.06 0.05 ABASHIAN 65 SPRK
R1S 894  0.97 0.023 KULYUKINA 66 CC
R16 &  KO2 INTO(MU+ PT— NEU) /(MU- PI+ NEU}
R16 3200 1.02 0. 04 ABASHIAN 66 SPRK
R1T * K02 INTO (PIO PIO)/TOTAL (UNITS 10%%¥-3) (P111/TOTAL
R17 7 . 1.5 1.2 CRIEGEE 66 SPRK
RIA & KO2 INTO [3P10)/(PI+P1-PIO} P11/ (P2)
r18 198 . 0.6 ALEKSANYA 64 FBC
EERAIE EEXRRLEBRE FERXFRR KK EERERERRE
REFERENCE S
13 LONG-LIVED NEUTRAL K (498, JP=0-) 1=1/2
BARCUN 58 ANP 5 1S¢ M RARDON, K LANDE,L LEDERMAN //COLUMBIA+BNL
CRAWFORD 59 PRL 2 361 CRAMEDRDy CRESTE yDOUGLASSGOND + /77777 LRL
ASTIER 61 AIX CONF 1 227  ASTIER,BLASKOVIC,RIVET ,SIAUD +/// PARIS+EP
FITCH 61 NC 22 1160 V FITCH,P PIROUE,R PERKINS ///7/ PRINCETON
600D 61 PR 124 1223 GOOD,MATSEN yMULLER, PICCIONT JPONELL +// LRL
ALEXANDE 62 PRL 9 69 G ALEXANDER,S ALMEIDA,F CRAWFORD ///// LRL
CAMERINI 62 PR 128 362 CAMERINI 4FRY,GATDOS yBIRGE JELY ¢///WISCH+LRL
DARMON 62 PL 3 57 J DARMDNsA ROUSSET,J SIX //7//7777/PARIS+EP
JOVANOVI 63 BNL CONF 42 JOVANDVIC +FI SCHER,BURRTS + // BNL+MARYLAND
ACAIR 64 PL 12 67 R K ADATR L B LEIPUNER 777/77//7/ YALE4BNL
ALEKSANY &4 CUBNA 2 102 ALEKSANYAN,ALIKHANYAN, VARTAZARYAN+//EREV AN
SEE ALSOD JETP 19 1019 ALEKSANYAN® /// LEBEDEV+MOS ENG PHYS+EREVAN
ANIKINA 64 JETP 19 42 ANIKINA,ZHURAVLEVA+//GETIRG ACAD SCI¢ DUBNA
CHRISTEN 64 PRL 13 138 CHRI STENSON CRONIN¢FITCH,TURLAY //PRINCETN
FUJIT 64 PRL 13 253 FUJTT 4 JOVANOVICH, TURKOT , ZORN 7/ RAL +MARYLND
LUERS 64 PR 133 8 1276 LUERS,MITTRA,NTLLUS, YAMAMOTOQ 77777777/ BN
STERN 64 PRL 12 459 STERN,RINFORD ,LIND,ANDERSON + 77/ WISC+LRL
ANIKINA 35 JINR © 2488 ANTKINA , VARDENGA  ZHURAVLEVA s KOT LYA+// DUBNA
ANDERSON &5 PRL 14 475 ANDERSON, CRAHFORD yGOLDEN,STERN +//LRL+W1SC
ASTBURYL 65 PL 16 80 ASTBURY,F INOCCHIARD,BEUSCH + / CERN+ZURICH
ASTBURYZ 65 PL 18 175 ASTBURY,MICHELINI,BEUSCH ¢ /// CERN+ZURICH
ASTBURY3 65 PL 18 178 ASTBLRY,MICHELINI ,BEUSCH + /// CERN+ZURICH
AUBERT 65 PL 17 59 AUBERT, BEHR yCANA VAN, CHOUNET+/// PARTS 40RS AY
AUERBACH 65 PRL 14 192 AUERBACH LANDE sMANNSCTULLT + 77777/ PENNA
BALDO-CE 65 NC 38 684 BALDO-CEOLIN,CALEMANI (CTAMPOLILLO ¢ /PADVA
BERR 65 ARGONNE anF 59  BEHR,BRISSON,BELLOTTI+ // EP+M{LAND+PADOVA
CHRISTEN 65 PR CHRISTENSON ,CRONTN,FITCH, TURLAY// PRINCET (N
(CHR [STENSON 65 HAS BEEN CORRECTED FOR INTERFERENCE BY FITCH 65, FOOTNOTE)
CRONIN 65 Ancouns CONF 17 FITCH,ROTH,RUSS, VERNON-TO BE PUB/PRINCETON
NE BOUAR 65 PL 5 DE BOUARD yDEKKERS ySCHARFF4//CERN+ORS AY +MP]
FITCH 65 PRL 15 73 FITCH,ROTH JRUSS VERNON /77777777 PRINCETON
FRANZINI 65 PR 140 B 127 FRANZINT,KIRSCH,PLANO + / COLUMBTA+RUTGERS
GALBRAIT 65 PRL 14 383 GALBRALTH MANNING , JONES +//AERE+BRIST +RHEL
GUICONI 65 ARGONNE CONF 49  +BARNES,FOELSCHE ,FERBEL (FIRESTO+//BNLIYALE
HOPKINS 65 ARGONNE CONF 67 H W K HOPKINS,BACON,EISLER // VAND+RUTGERS
MESTVIRI 65 JINR P 2449 MESTVIRISHVILE (NYAGU,PETRQV yRUSAKOV+/ 7 INR
TRILLING 65 UCRL 16473 GEORGE H TRILLING ///77777171111/17711 LRL
(THIS IS AN UPDATED VERSION OF REPORT AT 1965 ARGONNE CONF, PAGE 115
ALEF 66 PL 21 595 ALEF-STEINBERGER JHEUER jRUBBIA + 17 CERN
BALATZ 66 BERKELEY CONF. BALATZ,BEREZIN + 77 1TEP
BASILE 66 BALATON CONF BASILE yCRONTN, THEVENET + 7/ SACLAY
BEHR 66 BERKELEY 28 BEHR 4BRISSON,RALDO CEOLIN,AUBERT ¢/ PADUA, EP
BNTT-ROD 66 PL 23 277 BOTT-BODE NHAUSEN,DE BOUARD,CASSEL+ // CERN
CANTER 66 PRL 17 942 +CHO ENGLER JFI SK HILL + /7 CARNEGIE+BM
CHO 66 BERKELEY CONF  CHO,CANTER ;DRALLE ENGLERFISK+ // CARN&RNL
CRIEGEE 66 PRL 17 150 +FOX.FRAUENFELDER yHANS ONy MOSCAT +/7 ILLINOIS
DEKKERS 66 THESIS BRUSSELS D DEKKERS + Z//7//117111111711111111f CERN
FUSID 66 PRL 13 253 FUJTT, JOVANOVICH yTURKDT  ZORN/ 7 BNL# MARY L AND
(FUSIT 6€ 1S THE CORRECTED VALUE GIVEN BY JOVANDVICH 66)
GOLDEN 66 BERKELEY 2p R.GOLDENsFo.CRAWFORD ¢y Ds STERN
HAWKINS 66 PL 21 238 C 3 B HAWKINS £77/7/714/711117771711] YALE
HILL 66 BERKELEY CONF. HILL,ROBINSON,SAKITT + 7/ BNL+CARNEGIE
JOVANOVI 66 PRL 17 1075 JOVANOVICH 4FUJTT ,TURKOT ,20RN +// BNL+MD#NIT
KULYUKIN 66 BERKELEY 28 KULYUKINA oMESTVIRESHVILT ,NEAGU, PETR#// JTNR
MEISNERL 66 PRL 16 278 G W MEISNER,B B CRANFORD,F CRAWFCRD // LRL
MEISNER2 €6 PRL 17 492 G MEISNER ,B CRAWFORD,F CRAWFORD ////// LRL
MENLHNP 66  BERKELEY CONF. MEHLHMOP ,500D,PICCTONI + 77 LA JOLLA
MISCHKE 66  BERKELEY CONF, + ABASHIAN,ABRAMS,CARPENTER + // [LLINOIS
NEFKENS 66 PL 19 706 NEFKENS,ABASHIAN ABRAMS CARPENTER® /// ILL
seeree "

ERERRS EERE
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148
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XXTIZXEZX
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14 ETA

14 ETA
54%.0 1
546.0 4
54840 1
54943 2e
549.0 o
552.0 3
54842 [}
552.0

{5649,JPG=0-+) 1=0

MASS (MEV)
BASTIEN 62 HBC
PICKUP 62 HBC
ALFF 62 HBC
DELCOURT 63 CNTR
FOELSCHE 64 HBC
KRAEMER 64 DBC
FOSTER3 65 HBC
JAMES 66 HBC

6/66
6768

6766
8/66
B/66
9/66
9/66

6766
B8/66

8766
B/66
9766

8766

7766

9766

T/66
6766

Tsxxx

R2
R2

R3
R3

R11
R11

R12
R12
R12
R13
R13
R1&
R1l4

R15
R1S

R16
Rl6

PPD B>

LTy

14 ETA WIDTH (MEV}
* 91 10.0 OR LESS ALFF 62 HAL
* 325 16.0 OR LESS KRAMER 64 DBC
* 148 10.0 OR LESS FOELSCHE 64 HBC
* 31 12.0 OR LESS JAMES 66 HBC
* 4.0 DR LESS BALTAY 66 DBC
* ETA INTO TWO GAMMAS, PARTIAL WIDTH
* BETWEEN 0.3 AND 3,0 KEV LUEBBELSM 66 SPRK

14 ETA PARTIAL DECAY MODES
ETA INTO 2GAMMA $ 050
ETA INTO 3P10 5 95 95 9
ETA INYO PI+ PI- PIO S 8S 85 9
ETA INTO PI+ PI- GAMMA S 85 BS O
ETA INTO E+E-PIO VIOLATES C IN E.M.1. $ 95 35 3
ETA INTD E4E-PI+P[~ S B8S BS 35 3
ETA INTC PIO 2GAMMA $ 95 0S 0
ETA INTO E+E-GAMNA $ 35 350
ETA INTD 2P 10 GAMMA VIODLATES € S 95 95 0

14 ETA BRANCHING RATIOS

(P9} IS ASSUMED = 0 IN ALL RATIOS

* ETA INTD NEUYRALS/CHARGED {PL+P24PTI/(P3+P4)
N 10 2.5 PICKUP 62 HBC
N 53 3.20 1.26 BASTIEN 62 HBC
N 2.7 0.8 SHAFER 62 HBC
6 .9 BUSCHBECK.63 HBC
N 28 o5 1.0 JAMES 66 HBC
N TF!S EXPER IMENT HAS NOT BEEN USED IN COMPUTING THE AVERAGES
N AS IT WAS UNABLE TN CLEARLY SEPARATE PARTEIAL MODES (3) AND (4)
N FROM EACH OTHER. THE REPORTED VALUE THUS PROBABLY CONTAINS
N SOME {UNKNOWN) FRACTION OF MODE (4),., AS POINVED OUT BY E.C, FOWLER

* ETA INTO 2GAMMA/CHARGED
0.99 Os48

(PLY/ (P3+P4}
CRAWFORD 63 HBC

* ETA INTOQ PIO ZGAH.HA/NEUYKALS
0.375 . 0.072 )
* THE ERRODRS OF

1{PT)}/{PL+P2+PT}
21 GIUGND 66 CNTR ERRCR DOUBLED
DIGIUGNO+ 66 HAVE BEEN INCREASED BY A FACTCR

* OF TWO, TO TAKE INTO ACCOUNT POSSIBLE SYSTEMATIC ERRORS, AS
* SUGCESTED 8Y THE AUTHORS.
19 +08 GRUNHAUS 66 SPRK
* ETA INTO (P1+ PI[- GAMMA}/(PI+ PI- P10} {Pey/ 1P3)
0.l 0.08 FOELSCHE 64 HBC

M 24 25 PAULL 64 DBC
M TEIS EXPER IMENT HAS NOT BEEN INCLUDED IN THE AVERAGES STNCE
M IT IS NOT CLEAR THAT THEIR CLASS B EVENTS ARE ACTUALLY FROM ETAS.

0.30 0. 06 CRAWFORDL 66 NBC
N 9 0.27 0.10 PAULT
N THE PAULT VALUE BASED ON ONLY 9 EVENTS IS DUE ‘I’D CRAWFDRD1 66
.10 .10 KRAEMER 64 DBC
196 =041 FOSTER3 65 HBC
* ETA INTD 3P 10/(PI+ PI- PIOQ) (P2)71P3)
S FOR THIS RATIO, SEE NOTES ON VABLE S FDLLGN]NG THIS LISTING
s 0.83 +0.32 RAWFORI 63 ASSUM.PT/P2 = O
s 2,0 1.0 FOELSCHE 64 HBC ASSUM.PT/P2 = O
S 0.90 0.24 FOSTER] 65 HBC ASSUM.PT/P2 = O
N 0.38 0.15 CRAWFORDZ 66 HBC ASSUM.{P71/{P2}=1.8
N 0.41 0.11 FOSTERL 65 HBC ASSUML(P7)/(P2)=1.8
N GIVEN BY CRAWFORD2 66
* ETA INTD 2GAMMA/3PIO trP1Y/(P2)
* 1.1 0.3 OR LESS CHRETIEN 62 PBC
S 1.10 0.5 MULLER 63 DBC ASSUM.PT/P2 = O
S FOR PRECEDING CARD, SEE NOTES ON TABEL S FOLLOWING THIS LISTING.
* 2.38 OR MORE STRUGALSKI 66 HLBC
* ETA INTO 2GAMMA/(PI+ PI- POY (P1Y/7 (P3}
1.61 0.39 FOSTER 64 HBC
* ETA INTO NEUTRAL/(PI+ PI- PIO) {(P1eP2+PTV/(P3)
280 3.6 0. KRAEHER 64 DBC
3.8 l.1 AULT 64 DBC
2.89 0.56 ALFF STET 66 HBC
* ETA INTO (E*E-PIDII(PI#PI—PIO) (UNITS 10®=2-2) (P5)/(P3}
* LESS THAN 1.1 1.1 65 HBC
* 0 0.77 OR LESS FOSTERZ 65 HBC
* 0.45 OR LESS BAGLIN 66 HLBC 0.9 CONF LEVEL
* ETA INTO (E+E-PI+PT-}/TOTAL {(UNITS 10%%-2}) {P6}/TOTAL
* 0.7 OR LESS RITTENBER 65 HBC
* ETA INTO (E4E-PI+PT~}/(PI+P1-GAMMA) P61/ (P&
1 0.026 0.026 GROSSMAN 66 HBC
* ETA INTO 2 GAMMA/NEUTRALS {P1)/ {P1+P2+PT}
0.416 .0.044 DI GIUGND 66 CNTR ERRCR DOUBLED
a4 =06 GRUNHAUS 66 SPRK
* ETA INYQ 3PI0/NEUTRALS (P2)/ ({PL4P24PT)
0.2 05 DI GIUGND 66 CNTR ERRCR DOUBLED
34 .04 GRUNHAUS 66 SPRK
* ETA INTO P10 2GAMMA/2GAMMA (PTYI/LPLY
* o5 OR LESS WAHLIG 66 SPRK «9 CONF LEVL
0.B6 0.47 STRUGALSK 66 HLBC
* ETA INTO (E+E-PIO)/TOTAL {PS)/TCTAL
* 0.7 OR LES RITTENBER 65 HBC
* ETA INTO 2GAMMA/(3PIO0 ¢+ PIO 2GAMMA) (PL)/{P2+PT)
0,80 25 BACCI 63 CNTR

14 £TA C-NONCONSERVING DECAY PARAMETER

DECAY ASYMMETRY PARAMETER FOR PI+ PI- PIO
351

T.2 . BALTAY
565 44 4e1 FOWLER
705 -6.0 440 RUTH-SACL
10665 0.3 1.0 FINOCCHIA
1300 5.8 3.4 OTHERS
(Ideogram on mext vage)
I:ECAY ASYMMETRY PARAMEYER FOR PI+ PI- GAMMA
~0.02 Ol CRANFORD1

AR 2T Y

66
66
66
66
66

66

DBC
HBC
HBC
SPRK
HBC

HBC

T EEERREREX

6766
1766

9/66

1766
6766

6766

1766

6766
6766

1/66
166

7766

9/66

7166
9/66

766

6766

6766

6766
1766

6766
7766

T/66
T/66
e/66

1766
6/66

1766

8/66
B8/66
8766
B/66
B/66

11766



PEVSNER
ALFF
BASTIEN
CHRETIEN
PLCKUP
SHAFER

BACCIT
BUSCHBEC
CRAWFORD
DELCDURT
MULLER

FOELSCHE
KRAEMER
PAULT

PRICE
FOSTERL
FOSTER2
FOSTER3
RITTENBE

ALFF-STE
BAGLIN
ALSC
BALTAY
CRAWFRCL
CRAWFRC2

DIGIUGND
JAMES
GROSSMAN
GRUNH AUS
LUEBBELS
STRUGALS
WAHL IG

BASTIEN
C ARMONY
ROSENFEL

BALTAY
CRAWFRDY
OTHERS
FOWLER
FINOCCHIE
RUTH=-SAC

et
62
62
62
62
62

62
63
63
62
63

64
64
64

65
65
65
65
65

66
66
&6
o€
66
6

66
66
2]
&6
66
66
66

HEIGHTED RAVERAGE

SCALE = 1.66

=1.19 +/- 1.43
CHIS@ = 11.0 CONLEV = 0.027

0.25f
0.20p
0.4Sp
0.10p OTHERS 66 HBC
" FINDCCHIA 66 SPRK
RUTH-SACL 66 MBC
0.0S+ FOULER 66 HBC
4
BALTAY 66 DBC
0.09 -8 ot = ot
° 2 2 ° e
4 7 w 4 8
)
ETA C-NONCONSERVING DECRY PRRAM, PERCENT

PRL T 421
PRL 9 322
PRL 8 114
PRL 9 127

8 329

PRL

CERN CONF 307
PRL 11 37

SIENA CONF 1 1é6
PRL 10 6

PL 7 215

SIENA CONF 959

PR 134 B 1138
PR 136 B 496
PL 13 351

PRL 15 123
PR 138 B 652
ATHENS

THES IS

PRL 15 556

PR 145 1072
BERKELEY CONF

PL 22 219

PRL 16 1224

PRL 16 333

PRL 16 907

767
896
993

PRL 16
PR 142
PR 146
THES IS
BERKELEY 8A
BERK CONF

PRL 1T 221

REFERENCE S
14 ETAI549,JPG=0-+11=0

PEVSNER yKRAEMER s NUSSBAUM,RICHARDS ON +//JHS
ALFF 4BERLEY 4COLLEY,BRUGGER +///COL+RUTGERS
BASTYEN,BERGE,DAML,FERRO-LU2ZT + ////7 LRL
CHRETIEN# //BRAND+BROWN+HARVARD+MIT+PADOVA
€ PICKUP,ROBINSON,SALANT //7/// NRC+CAN+BNL
J SHAFER,FERRD-LUZZI ,MURRAY ¢ //7// UC+LRL

BACCI.PENSO+SALVIND + //ROME U+CNEN FRASCA
BUSCHBECK~CZAPP,CDOPER + //VEIENNA+CERN#AMS
F S CRAWORD,LLOYD,FOWLER /////// LRL+DUKE
DELCOURT,LEFRANCCIS,+PEREZ Y JORBA+// ORSAY
MULLER,PAULT + //LPCHE+SACLAY TF+ROME+INFN

H W FOELSCHEH U KRAYBILL //7//7//7// YALE
KRAEMER yMADANSKY,FIELDS + // JHU+NW U+WOOD
€ PAULT A MULLER /77777777777 LPCHE+SACLAY

L.R,PRICE yF.S. CRAWFORD //LRL
FOSTER.PE TERSyMEER y LOEFFLER #//WISC+PURDUE
FOSTER,G(OD yMEER Z/WMISCONS IN
M.C.FOSTER Z/WISCONS IN
RITTENBERG ,KALBFLEISCH 7777777777/ LRL+BNL

ALFF-STEINBERGER yBERLE Y+//COLUMBI A+RUTGERS
BAGLIN,BE ZAGUET,DEGRANGE+ // EC.POLYT+LR
BAGLIN+BE ZAGUET\DEGRANGE+ // EC.POLYTHLRL
+FRANZING 4KIM,KIRSCH+ /COLUMBT A+STONY BROOK
FeS.CRAWFORD L. R, PRICE J/LRL
F S CRAWFORD,L LLOYD,E FOWLER //LRL+DUKE
DIGIUGNOyGIORGI 4 STLVESTRI+//NAP+TRST +FRASC
F E JAMES M L KRAYBILL 7#7/7//7/7//7/ YALE+SNL
R GROSSMAN,L PRICE.F CRAWFORD ///////7 LAL
JoGRUNHAUS //COLUMBIA
LUEBBEL SMEYER+ 77 BONNs
STRUGAL SKI yCHUVILE s I VANOVSKAJA, ¢ //DUBNA
WAHLIG SHTBATA yMANNELLI J/MIT+PISA

QUANTUM NUMBER DETERMINAYIONS NOT REFERRED TO IN THE DATA CARDS

62
62
62

&6
66
66
66
66
66

PRL 8 114
PRL B 117
PRL 8 293

BASTIEN,BERGE +DAHL yFERRO-LUZZT 4MELLER+/LRL
D CARMONY ;A ROSENFELD,VAN DE WALLE /// LRL
A ROSENFELD,D CARMONY,VAN DE WALLE /// LRL

REFERENCES ON FTA ASYMMETRY PARAMETERS

1224
333

PRL 16
PRL 16
PR 149 1044
BAPS 11 380
BERKELEY CONF
BERKELEY CONF

BALTAY,FRANZINI 4KIM,KIRSCHs+/COLUM#STONY BX
FeSsCRAWFORD+L4R.PRICE J/LRL
COLUMBIALRLPURDUE s WISCONSIN, Y ALE

E.C.FOWNLER / DUKE

FINOCCHIARD,CNOPS, MULLER+//CERN+ZURSSACL AY
RUTHEFORD-SACLAY COLLABORATION

AEERNE KEEFRKEEE SAREERERS RERERKKER SREREAREE RERCRREEK CXKFAAKEE SERENERNE

ARRED

SRR EERE

16 PROTON {938,J=1/2) 1=1/2
16 PROTON MASS (MEV)
938,256 0.005 COHEN 65 RVUE

16

PROTON LIFETIME

60.C

(UNITS 10%%26 YR}

1.5 BACKENSTD 60 CNTR

KROPP 65 CNTR

M

T * ODVER
¥ * OVER
MM

sxko¥e &

16 PROTON MAGNET.

2,792763 0.,0C€0030

MOMENTLE/ZMP)

COHEN 65 RVUE

BACKENST 60 NC

COHEN
KROPP

65
65

16 749
RMP 37 537
PR 137 B 740

REFERENCE S

16 PROTON (938,J=1/2) 1=1/2
BACKENSTDSSsFRAUENFELDERWHYAMS & //// CERN
€ R COHENy J W M DUMOND //// NAASCH+CALTECH
W R KROPP,F REINES ///CASE INST TECHNOLOGY

TEEREE

L s L ]

LTS

B T s T s ]

HEREEREEE

17466

6/66

T/66|

17 NEUTRON (939,4=1/2) I=1/2

17 NEUTRON-PROTON MASS DIF.{MEV}
D 1.2939 0.0004 BONDELID 60 CNTR
o 1.2933 0.0001 SALGN 64 CNTR

17 NEUTRON LIFETIME {UNITS 10%#3 SEC)

T 1.01 0.03 0,03 SOSNDVSKI 59 PILE
17 NEUTRON MAGNETIC MOMENT (MAGNETONS,93B.2 MEV)

MM -1.913148 0.000066 COHEN 56 SPECIAL
aRESR SEEERAAEE

REFERENCE S

17 NEUTRON (939,5=1/2) I=1/2
LOHEN S6 PR 104 283 V W COHENs CORNGOLDs RAMSEY // BNL+HARVARD
SOSNOVSK 59 JETP 9 717 SOSNOVSKIT ,SPIVAK,PROKOFEV + // [AE MOSCO4
BONDELID 60 PR 120 887 BONDELID+BUTLER yKENNEDY +//USNRL+CATH UNIV
SALGOD 64 NP 53 457 R SALGO, STAUR, WINKLER, ZAMBONI // ZURICH
COHEN 65 RMP 37 527 E R COHEN,DUMOND ///7/ NAASC+CAL INST TECH
LI

HEXFAS EEEBAREAE EXFERTEEE ERAEERAEE KERRORERE SROEEOREE KERRRENRE AREREXERE

A

18 LAMBDA (1115,JP=1/2+) [=0

Hyperon Masses

For the A mass, there is a large discrepancy between
the measurement of SCHMIDT 65 and the emulsion measure -
ments reviewed by BHOWMIK 63. The former determination
used range measurements in a hydrogen bubble chamber.

The £~ mass of SCHMIDT 65 {1196.53 + 0.24 MeV) also
obtained using HBC range measurements, is also in disagree-
ment with previous emulsion determinations and with the one,
by the same author, which does not use range measurements,
Therefore, as a temporary procedure, we do not include any
determinations of absolute masses which use range measure -
ments in HBC. BURNSTEIN 64 has two sorts of measurements:
absolute masses which again depend on HBC ranges, and mass
differences; we have used only the latter. Both authors, P,
Schmidt and G. Snow (representing Burnstein et al. ) agree
with this procedure.

18 LAMBDA MASS (MEV)
M * 25 1115.06 0.41 ARMENTERQ 62 HBC ERROR IS STATIS.
“ * 1115.27 0.36 BALTAY 62 HBC ERROR IS STATIS,.
“ 1115.44 0.12 BHOUWMIK 63 RVUE + SEE NOTE L BELOW
L] L ABOVE LAMBDA MASS HAS BEEN RAI SED 35 KFV TO ACCOUNT FOR 46 KEV ,
L INCREASE IN PROTON MASS AND 11 KEY DECREASE IN CHARGED PICN MASS,
M * 1115.4 0.2 BADIER 64 HBC ERROR IS STATIS.
L] * 635 1115.86 0. 09 BALTAY 65 HBC ERROR IS STATIS.
M N 1115.61 0.07 SCHMIDT 65 HBC
L] N SEE NOTE PRECEDING LAMBDA MASS LISTINGS
L] 115.6 0.4 LONDON 66 HBC
18 LAMBDA LIFETIME (UNITS 10%#%-10)
T u T4 2.75 0.45 0.38 BLUMENFEL 58 CC
T 188 2.63 0. 21 0.21 BOLDT 58 CC
T 61 2.08 0.46 0.31 BROWN 58 PBC
T u 40 3404 0.78 0.51 COOPER 58 CC
T U 454 2.29 0.15 0.13 ETISLER 58 HBC
T 825 2.72 Dalé 0.16 CRAWFORD 59 HBC
T 140 2.72 0.29 0.27 BOWEN 60 CC
T U 748 2.58 011 0.11 BERTANZA 62 HBC
T 186 2460 0428 0,20 C-C CHANG 62 HBC"
T U 3447 2.52 0.08 FUNG 62 PBC
T 799 2.69 0.11 Cell HUMPHREY 62 HBC
T 2239 2.36 0.06 0.06 BLOCK 63 HEBC
T 706 2.76 0.20 CHRETIEN 63 PBC
T 794 2.59 0.09 HURBARD &4 HAC
T 2260 2431 0.10 KREISLER 64 SPRK
T 1378 2.59 0.07 SCHRARTZ 64 HBC
T 635 2.51 Oul6 BALTAY 65 HBC
T 2534 2.6 0.1 HiLL 65 SPRK
T 916 2.35 0.09 BURAN 66 HLBC
T 2213 24452 0. 056 0. 054 ENGELMANN 66 HBC
T U UNPUBL ISHED MEASUREMENTS {EXCEPT THESES) NOT INCLUDED IN AVERAGE
e e mmmmmemer. \1dg0gTam on next page)
18 LAMBDA MAGMETIC MOMENT (MAGNETONS 938,26 MEV)
MM =-1.5 0.5 coot 62 SPRK
MM 0.0 0.6 KERNAN 63 CC
LL] 8553 ~1.37 0.72 ANDERSON 64 HBC
MM 151 -0.5 0.28 CHARRIERE 65 EMUL
L} -0.75 0.19 HILL 66 SPRK
18 LAMBDA PARTIAL DECAY MODES
Pl LAMBDA INTO PROTON PI- S16S 8
P2 LAMBDA INTO NEUTRON PO S17S 9
P3 LAMBDA INTO PROTON MU- NEUTRINO 5165 45 2
P4 LAMRDA INTO PROTON £- NEUTRINO $165 35 1

7766

6766
6766
/66

6766

6/66

6766

6766
9766

7766

9/66



18 LAMBDA BRANCHING RATIQS KREISLER 64 PR 136 B 1074 M N KREISLFR,0 OVERSETH,J CRONIN ///PRINCE
L IND 64 PR 135 B 1483 LIND,BINFORD+GOND,STYERN ///7/7// WISCONSIN
R1 * LAMBDA INTO (P PI-}/{(P PI-]1+(N PIO}) {P1)7(PLl+P2} RONNE &4 PL il 357 RONNE+ /// CERN4EP+UCOL-LONDON+UNIV. BERGEN
R1 . 0, 03! CRAWFORD 59 HBC SCHWARTZ &4 UCRL 11360 THESIS JOSEPH ADAM SCHWARTZ ////17117277/77/7 LRL
R1 0.65 0.0S COLUMBIA 60 HBC
Rl 903 04643 a,016 HUMPHREY 62 HBC BALTAY 65 PR 140 B 1027 BALTAY, SANDWEL SS,CULNICK,KOPP + //YALE¢BN
R1 04685 2,017 ANDERSON 62 HBC B ARL OW 65 PL 18 64 J BARLOWsBLAIR,DUKE ,MANN¢//CERN+RUTH+PENNA
(Ideogram below) CHARRIER 65 PL 15 66 CHARRIERE +GIBSON+ //// EPUL¢BRIST+CERN+MPL
R2 * LAMADA INTO (N PIO)/U(P PI-}+(N PIOI) tP2)17 {PL+P2)} HILL 65 PRL 15 85 D A HILLsK K LU 2224701711822 170777717 MIT
R2 23 .09 EISLER 57 PBC SCHMIDT 65 PR 140 B 1328 P SCHMIOT /7777171171727 /7¢4771177 COLUMBIA
R2 Co43 0ulé CRAWFORD 59 HBC
rR2 0,28 0.08 BAGLIN 60 PBC BERGE 6& BERKELEY CONF. BERGE,CABIRBBO /7 RVUE
R2 0.35 0.05 BROWN 63 XBC BURAN &6 PL 20 318 BURAN,E[VINDSON SKJEGGESTAD,TOFTE + //70SLD
R2 15 0.291 0,034 CHRETIEN 63 PBC ENGELMAN 66 BERKELEY CONF. ENGELMANN sFILTHUTH, ALEXANDERO/NE[DBGGHE[["
. HILL 66 BERKELEY CONF HILL yLTU yJENKINS+KYCTA,RUDERMAN
R3 ¥ LAMBDA INTY {P E- NEU)/TOTAL (UNITS 10%%-3) (P41/{PL+P2) LONDON 66 PR 143 1034 I.UNDnN'RAUvGﬂLDBERG.LlCNYHAN‘IlBNLOSVRACUS
R3 15 - . HUMPHREY 61 RYUE MERRILL 66 BERKELEY CONF MERRILLSHAFER ,BERGE /OLRC
R3 a 2.9 1.5 1.2 AURERT 62 FBC CF, 66 UCRL 16455 DEANE MERRILL (THESIS, BERKELEY} ///// LRL
R3 150 0.82 0.12 0.13 ELY 63 FBC OVERSETH 66 BERKELEY CONF O.E OVERSETH, R F ROTH//MICHIGAN4PRINCETON
R3 20 1.55 0,34 LIND 64 HBC
R3 102 0.78 0,12 BAGLIN 64 FBC (ST
(Ideogram below) thbexe - % T
R4 * LAMBDA INTO {P MU- NEUI/TOTAL (UNITS 10%%-4) (P37 {PL+P2)
R& * 1 0.2 OR GREATER 500D 62 HABC +
R4 = 1 ]O OR LESS ALSTON 63 HBC z 19 SIGMA+ 11189,JP=1/2+) 1I=1
R4 1. COR LESS KERNAN &4 FBC
R4 * BEYUEEN 1-3 AND 640 LIND 64 HBC 19 SIGMA+ MASS (MEV)
R4 3 1 0.7 LIND 64 RVUE 7766
R4 2 1.5 1.2 RONNE 64 FBC
M N SEE NOTE PRECEDING LAMBDA MASS LISTINGS .
M 144 1189.38 0.15 BARKAS 63 EMUL ¢+ SEE NCTE S BELOW
1B LAMBDA DECAY PARAMETERS M 58 1189.48 BHOWMIK 64 EMUL + SEE NOTE S BELOW
L] S ABOVE SIGMA+ MASSES HAVE BEEN RATSED 30 KEV YD ACCOUNT FOR 4& KEV
A- % ALPHA LAMBDA- {LAMBNA INTD PI- PROTON} S INCREASE IN PROTON MASS AND 21 KEV DECREASE IN PION MASS
[T 0.62 0405 CRONIN 63 CNTR 6/66 Al 1189.59 0.11 SCHMIOT 65 HRAC 9/66
A= 2529 0.747 0.C?6 MERRILL 66 HBC FROM XI- DECAY 6769
A= 4660 04655 0,025 OVERSETH 66 SPRK LAMBDA FROM PI~-P 9/66
A- % 0.663 0.022 BERGE 66 RVUE TNCLUDES ALL ABOVE 9/66
19  SIGMA+ LIFETIME (UNITS 10¢%-10}
A0 *  ALPHAQ /ALPHA- FNR LAMBDA (L INTD PIO N/L INTO PI- P) T * GLASER 58 RVUE
AQ 1.10 Q.27 CORK 60 CNTR T 127 0.98 0.16 0.12 PUSCHEL &0 EMUL
T 41 0.82 0.34 0,20 EVANS 60 EMUL
AE ALPHA LAMBOA E- (LAMRDA INTO PROTON F- NEUTRIND) T 117 0.85 0,14 0.11 FREDEN 60 EMUL
AE 0.06 0.19 BARLOW 65 SPRK 1766 T 54 0.80 .10 0. 067 KAPLON 60 EMUL
F- % PEI ANGLE {TANIPHIV=BFTA/GAMMA) {DEGREE) T 23 0.76 0.22 Q.14 CHIESA 61 EMUL
F- 13.0 17.0 CRONIN 63 SPRK LAMBDA FROM P [-P T 49 0.75 0s13 0.09 BERTHELOT 61 PBC
F- 4660 6.0 7.5 OVERSETH 66 SPRK LAMBOA FROM P[-P 9/66 T 140 0.82 »10 0.08 BARKAS 61 EMUL
T 192 0.749 0.056 0.052 GRARD 62 HBL
SEREES ESSRERERE FARAXKERE &% EEERERERE EEERERER T 456 0.765 0,04 0.04 HUMPHREY &2 HBC
T 203 0.84 .12 0. C8 BHOWMIK 64 EMUL
REFERENCE S T 181 0.R4 0.09 BALTAY 65 HBC 6766
18 LAMBDA (1115,4P=1/2+) 1=0 T 900 0.76 0,03 CARAYANND 65 HBC 6766
T 0.83 0.018 CHANG 65 HBC 6766
EISLER 57 NC 5 1700 EISLER(PLAND,SAMIOS , SCHNARTZ + //CALUM+BNL T 38l 0.80 0.07 T ODK 66 SPRK 1766
BLUMENFE 58 CERN CONF 270 H BLUMENFELD W CHINOWSKY,L LEDERMAN//COLUM
BALDT SE PRL 1 148 E B8OLDT,D 0O CALOWELL.Y PAL /7777177777 MIT
SROWN 58 CERN CONF 270 RROWN,GLA SER ¢GRAVES y PERL4yCRONIN & 7/ MICH
COOPER 58 CERN CONF 270 W A COOPER,H FILTHUTH + ///// JUNGFRAUJOCH 19 SIGMA+ MAGNETIC MOMENT (MAGNETONS,938.26 MEV)
ETSLER 58 CERN CONF 270 F FTSLER, PLANO,BASSI + // BNL+CQLUM+BOL+P[
CRAWFORD 55 PRL 2 266 CPAMFORD,CRESTY ,DOUGLASS,GOOD + ///// LR MM 43 1.2 1.5 BRI STOL 66 TMUL 9/66
MM 381 1.5 1.1 € 00K 66 “PRK ' 1766
BAGLIN 60 NC 18 1043 BAGLIN¢BLOCHBRISSON,HENNESSY + //PARIS-EP MM 3.2 l.1 GOozZA 66 FMUL K- P 9766
BOWEN 60 PR 119 2030 BOWENsHARDY,REYNOLDS oSUN + //7/// PRINCETON LLJ 44 3,1 1.4 SULLIVAN 686 EMUL PHOT OPROD 9766
CORK 6C PR 120 1000 CORKWKERTH WENZFEL,CRONIN,COOL //LRL#PR+BNL
COLUMBIA 60 RDCH CONF 726 M SCHWARTZ & /f//7717477272/7777/77 cowwmBra | —————
HUMPHREY 61 PRL 6 478 HUMPHRE Y+ KIRZ,ROSENFELD,RHEE ¢ //LRL+SYRAC
19 SIGMA+ PARTIAL DECAY MODES
ANDERSON 62 CERN CONF 832 ANDER SON, CRAWFORD +GOLDEN,LLOYD + ///// LRL
ARMENTER 62 CERN CONF 236 ARMENTERD S+ /CERN+EP + LONDON+BIRM+CEN-S ACL AY L3¢ SIGMA + INTO PROTON PLO 5165 9
AUBERT 62 NC 25 4719 AUBERT,BR1SSON,HENNESSY,SIX + /// PARIS-EP P2 SICGMA + INTO NEUTRON PI+ S175 8
RALTAY 62 CERN CONF 233 RBALTAY,FOWLER ¢ SANDWEISS ¢+ CULWICK®//YALE+BNL P3 SIGMA + INTO NEUTRON PI+ GAMMA $17S 85 0O
BERTANZA 62 PRFPRINT D105 BERTANZACONNOLLY,CULWICKEISLER + /// BN P4 SICMA ¢ INTO LAMBDA E+ NEU S18S 35 0
CHANG €2 THESIS DUKE CHUEN CHUEN CHANG /7/77/117111777//77/ DUKE PS5 SIGMA + INTO PROTON GAMMA S16S 0O
canL €2 PR 127 2223 CODL,HILL ¢MARSHALL + ///// BNL+MIT+NYU+ANL P6 SIGMA + INTO NEUTRON MU+ NEUTRINO SITS &S 2
FUNG 62 BAPS T 619 SUN YIU FUNG F2/7717177177777070077777 LRL P7 SIGMA + INTO NEUTRON E+ NEUTRIND S$175 35 1
GO0D 62 PRL 9 518 M L GOODeV G LEND ////7777777/777 WISCDNSIN
HUMPHREY 62 PR 127 1305 W E HUMPHREY.R R ROSS /77774777 ¢1f177 LRL | —emeee
ALSTON 63 UCRL 10926 ALSTON,KIRZ yNFUFELD , SOLMITZyWOHLMIT // LRL 19 SIGMA+ BRANCHING RATIOS
RERGE €3 THESTS (BERKELFV) 3 PETER BERGE ////77/711117707¢77/771/7 LRL
BHOWMIK 62 NC 28 B BHOWMIX D P GOYAL ////7/71/7/7/7/f DELHI R1 % SIGMA+ INTO (NEUTRON PE+) /(NUCLECN PI) (P2}/(P14P2)
BLOCK 63 PR 130 766 BLOCK 4GESSAROLT yRATTI 4KIKUCHE + 7/ NW+BLGNA R1 308 0.490 0,024 HUMPHREY 62 HBC
BROWN 63 PR 130 769 BROWN,KAD YKo TRILLING 4ROE ¢ ///7LRL+MICHIGAN R1 0.46 0.02 CTHANG 65 HBC 6766
CHRETIEN 63 PR 131 2208 CHRE TIENs CROUCH* ///BRAND+BROWN+H ARV ARD+MIT
CRONIN 63 PR 129 1795 J W CRONIN,O E OVERSETH /////7/// PRINCETON R2 * SIGMA+ INTO (NEUT PI#+ GAM)I(PIPN) {UNITS 10%%-54) (P3)/{P2)
ELY 63 PR 131 @68 ELY+GIDAL »KALMUS,OSWALD + POWELL & ///// LAL R2 ABOUT COURANT 63 HBC
KERN AN €3 PR 129 870 KERNANJNOVEY yWARSHAW,WATTENRERG // ANL4+ILL
R3 % S"}HAO INTO (LAMBDA E+ NEUl/TUTAL (UNTT 10%*-5) {P4)/TOTAL
ANLCERSON 64 PRL 13 16 J A ANDERSON.F S CRAWFORD //7///7//7717 LRL R3 =* 3.3 1.7 18 64 HBC STOP. K- 9/66
BADIEPR 64 DUBNA CONF 1 583 BADIER,BARLOUTAUD + ////7/EP+SACLAY+AMSTDY R3 3 1.5 .9 BAGGETT 66 RVUE SEE NOTE B BELOW 9/66
BAGLIN 64 NC 35 977 BAGLINyBI NGHAM+//EP+CERN+UC LCND+RMHEL+BERG R3 B ABOVE EXP. CONTAINS 1 EVFNT OF WILLIS + ASSUMES S20R3=,00006 9/66
HUBBARD 64 PR 135 B 183 HUBBARD yBERGE »KALBFLEI SCH,SHAFER + /// LRL
KERNAN 64 PR 133 B 1271 KERNAN, POWELL, SANDLER ¢+ //LRL+UN-COLL-LOND R4 % SIGMA+ INTO [N MU+ NEUI/(P1¢N) (UNTTS 10%%-4) {P6)/(P2)
R4 % 1 EVENT SEEN,NO RATIO GIVEN. GALTIER! 62 EMUL
R4 * 0 LESS THAN 2.3 BURNSTEIN 63 HRC
UEIGHTED AVERAGE =0.39844 +/- 0.00561 WEIGHTED AUERAGE =0.6579 +,- 0.0129 WEIGHTED AUERAGE =0.BB4 +/- 0.149
SCALE = 1.36 CHISG = 23.9 CONLEV = 0.032 SCALE = 1.21 CHISQ = 4.4 CONLEV = 0,219 SCALE = 1.81 CHISQ = 9.8 CONLEV = 0.020
0.6
0.8} L ENGELMANN 66 HBC 0.20
BURAN 66 HLBC
HILL 65 SPRK
BALTAY 65 HS8C
0.6} SCHWARTZ 64 HBC 0.15 0-4p
KREISLER 64 SPRK
HUBBARD 64 HBC
CHRETIEN 63 PBC 0.10
0.4p .
BLOCK 63 HEBC
HUMPHREY 62 HBC 0.2k . BAGLIN 64 FBC
[ C-C CHANG 62 HBC ANDERSON 62 HBC LIND 64 HBC
0.2k | BOHEN 60 CC 0.05 HUMPHREY 62 HBC E ELY 63 FBC
CRAWFORD §9 HBC COLUMBIA 60 HBC AUBERT 62 FBC
| _ BOLDT 58 CC CRAHFORD S9 HBC HUMPHREY 61 RVUE
0.0 = ry . - ot 0.0Q U’ . o’ 5 o‘ 0.Q + ot =
=] a & a =3 a = =3 =3 -3 o =] =1 o =] o
o ] o ) o w w -3 w 13 g =] =] =3 =] -]
@ ® - v w w w @ © [ ~ o - . > >
. . . " . 3 . d . . . 3 - - - w
o o o o o o ) o o 3 ] }
LANBDA DECAY RATE runns 10w=10 SEC -11 LANBOA B.F. INTD P PI- LANBDA B.F. INTO P E- NEUTRIND



RS * SIGMA+ INTO (N E+ NEUY/(N PI+} (UNITS 10%%-4) (PTV/(P2)
R5 * 0 LESS THAN 2.6 BURNSTEIN 63 HBC
RS * LESS THAN 40 MURPHY 64 PBC
RS =% 1 LESS THAN 1.03 NAUENBERG 64 HBC
R6 * SIGMA+ [INTO (P GAMMA) /(P PIO) {UNITS 10%%-2) (Ps)7(Pl)
R6 1 0.68 OR LESS CARRARA b4 HBC
R&6 24 0.37 0. 08 BAZIN 65 HBC
R6 4 0.17 QUARENI 65 EMUL
19 SIGMA+ DECAY PARAMETERS
Ay ¥ ALPHA+/ALPHAC FNR SIGMA+ (SIG+ TO PI+ N)/{SIG+ TO PIO P}
A+ +0.04 0.11 CORK 60 CNTR SIG+ FROM PI+P
Ar % +0,20 0.24 TRIPP 62 HBC + REPLAC.BY BANGER
A+ 3500 ~e0l4 0.052 BANGERTER 66 HBC + SIG+ FRCM K-P
A+ 2600 -.047 .07 BERLEY 66 HBC + SIG+ FROM K-P
A0 * ALPFA SIGMAO (SIG+ INTO P10 PROTON)
A0 -0.80 0.1¢€ BEALL 62 CNTR
LI -0.90 0.25 TRIPP 62 HBC REPLAC. RY BANGER
AD 5200 -0.986 0.072 BANGERTER &6 HBC K-P T0O S1G+ PI-
F * PHI ANGLE (TAN{PHI)=BETA/GAMMA) (DEGREE}
F 370 0. 30. BERLEY 66 HBC + NEUTRON RESCATT,
AEREED EREXRERER KREEREE O EEREEEEER SRR RREE
REFERENCE S
19 SIGMA + {1189,JP=1/2+} 1=1
GL ASER 58 CERN CONF 270 GLASER ,GDODyMORRISON //7/7777477// MICH#LRL
EVANS 60 NC 15 873 BRIST4BRUSS+IAS-U.COL-DUBLIN#LON+MILAN+PAD
FRENEN 60 NC 16 611 S FREDEN,H KORNBLUM,R WHITE ////77/7/// LRL
K APLON &0 ANP 9 139 M KAPLON, A MELISSINOS,YAMANOUCHI // ROCHES
CARK 60 PR 120. 1000 CORK,KERTH, WENZEL ,CRONIN,CODL /LRL#PRI+BNL
PUSCHELL 60 NP 20 254 W PUSCHEL 777/77/1/717/7177 MAX PLANCK INST
BARK AS 61 PR 124 1209 BARKAS,DYER yMASON,NICHOLS sSMITH //7///7 LAL
BERTHELO 61 NC 21 693 RERTHELOT DAUDIN,GNUSSU + /// SACLAY+ORSAY
CHIESA 61 NC 19 1171 CHIESA,QUASSIATY +RINAUDO 7//7/7/ INFN-TURIN
BEALL 62 PRL 8 75 BEALL,CORK,KEEFE ,MURPHY WENZEL /////// LR
GRARD 62 PR 127 607 F GRARD 3 A& SMYTR J7//7277777207777/77 LRL
GALTIERI £2 PRL 9 26 GALTIERI +BARKAS yHECKMAN,PATRICK 4SMITH/ /LRL
HUMPHREY 62 PR 127 1305 W E HUMPHREY R R ROSS //7/741/¢717117777 LAL
TRIPP 62 PRL 9 66 R D TRIPP,M B WATSON,M FERRO-LUZII /// LRL
BARKAS 63 PRL 11 26 W H BARKAS,J N DYER,H H HECKMANN ///// LRL
ALSO 61 UCRL 9450 JOHN DYER {THESIS, BERKELEYY /////// LRL
COURANT &3 STIENA CONF 1 15 COURANT,FILTHUTH,BURNSTEIN® // CERN+MDNRL
BHOWMIK €4 NP 53 22 R AHOWMIK ,P JAIN,;P MATHUR,LAKSHMI // DELHI
BURNSTELI 64 PRL 13 66 BURNSTEIN DAY KEHOE s SECHL ZORN.SNOW /MARYL
CARRARA 64 PL 12 72 CARRARA,CRESTI,GRIGOLETTO,PERUZZIC+// PADDVA
COURANT 64 PR 136 R 1791 COURANT F ILTHUTH+ 7/CERN+HE IDLB+MD¢NRL +BNL
MURPHY 64 PR 134 8 188 € THORNTON MURPHY /7777777717777 WISCONSIN
NAUENBER 64 PRL 12 679 NAUENBERG +MARATECK,ALUMENFELD+ /COL+RUT+PR
WILLES 64 PRL 13 291 WILLTS,CNURANT,ENGELMANS//BNL+CERN+HEID#MD
BALT AY &5 PR 140 B 1027 BALTAY,SANDWETSS ,CULWICK,KOPP + //YALE#BNL
BAZIN 65 PRL 14 154 BAZIM,BLUMENFELD,NAUENBERG +//PRINCE+CTILUM
CARAYAN 65 PR 138 B 433 CARAYANNOPOULNS TAUTFEST +WILLMANN// PURDUE
CHANG 6% NFVIS 145  THESIS CHUNG YUN CHANG 7777777777717/ / COLUMBIA
QUARENT 65 NC 40 A 928 QUARENT ,CARTACCI # ///7///78DL+FIR+GEN+PARMA
SCHMIDT €5 PR 140 8 1328 P SCHMIOT /77777774 771777711711171 COLUMBIA
RAGGETT 66 (PREPRINT) BAGGETT,DAY,GLASSER + /7 MARYLANO
BANGERTE 66 PRL 17 495 BANGERTER yGALTIERY 4RERGE s MURRAY + /7 LRL
BERL EY €6 PRL 17 1071 +HERZBACHY ¢KOFLER, YAMAMNTO +//BNL#MASS+YALE
BRISTOL &6 BERKELEY CONF BRISTNL-C ERN-LAUSANNE-MUNICH-ROME COLLABOR
conK 66 PRL 17 223 V CNOK,EWART¢MASEK yORR ,PLATNER//WASHENGT ON
GNZA 66 PRERKELEY CONF GOZAWKNTELCHUCK ,RONS +SULLIVAN //VANDERBILT
SULLIVAN 66 BERKFLEY CONF SULLITVAN, KOTELCHUCH,MC INTURFF ,RO0S// VANDER
ALSD 64 PRL 13 246 A D MCINTURFF,.,C E RODS 7/ VANDERBILT
QUANTUM NUMBRER DETERMINATIONS NOT REFERRED TO TN THE DATA CARDS
TRIPP 62 PRL B 175 R TRIPP M WATSONsM FERRO-LUZZI 7////// LRL
ALFF 63 STENA CONF 1 205 ALFF ,NAUENBERG ,KIRSCH,AERLEY+/COLU+RUT+BNL
ALSO 65 PR 137 B 1105 ALFF,GELFAND,BRUGGER (BERLEY+/COLUM+RUT+BNL
COURANT 63 SIENA CONF 1 72 CMURANTF IL THUTH,BURNSTETN DAY+ /7 /CERN+ MARY
AreNe * srEEEEERE
LTIy REEEEEERE REERERKER
}:- 20 SIGMA- {1198,JP=1/2+) 1=1
20 SIGMA- MASS {MEV}
L] N SEE NOYE PRECEDING LAMBDA MASS LUSTINGS
M * 1197.47 0.11 SCHMIDT 65 HBC
20 SIGMA- MASS DIFFER.(-)-{+} {MEV)
[} 87 8.25 0.40 BARKAS 63 EMUL -
D 2500 8.25 0425 DOSCH 65 HBC
20 {(SIGMA-) ~— [LAMBDA) MASS DIFFERENCE {MEV}

L N SEE NOTE PRECEDING LAMBDA MASS LISTINGS

ot

8l.70 0.19 BURNSTEIN 64 HAC

20 STGMA— LIFETIME (UNITS 10%*&-10}

1.67 0.40 0.28 BROWN 58 PRC

1.89 0433 0.25 EISLER S8 PBC

1.45 0.12 0.2 CRAWFORD 59 HBC

45 1.35 0.32 0,17 CHIESA 61 EMUL
41 1.75 0. 39 0,30 BARKAS 61 EMUL
1208 1.58 0.06 0.06 HUMPHREY 62 HBC
1.666 0,026 CHANG 65 HBC

(Ideogrem below}

6766

9766
9/66

7766

9766

9766

9/66

6766

MEIGHTED AUERAGE =0.6060 +/- 0.0117
SCALE = 1.37 CONLEV = 0.154
0.6 r
0.4f
y CHANG 65 HBC
HUMPHREY 62 HBC
0.2 BARKAS 61 EMUL
CHIESA 61 ENUL
CRAWFORD §9 HBC
EISLER 58 PBC
BROUN 58 PBC
2.0 t r's s
o' o o o
o o o o o
“ w N o bl
o o . o o -
SIGMA - DECAY RATE (UNITS 10m#10 SEC -1}
20 SIGMA- PARTIAL DECAY MODES
P1 SIGMA-- INTO NEUTRON PI- S17$ 8
P2 SIGMA - INTO NEUTRON PI- GAMMA S175 85 0
P3 SIGMA - INTO NEUTRON MU-— NEUTRINO S17S &S 2
P4 SIGMA - INTO NEUTRON E~ NEUTRIND 5178 35 1
P5 SIGMA -~ INTO LAMBDA E- NEUTRINO $185 35 1
20 SIGMA- BRANCHING RATIOS
R1 & SIGMA - INTD {N MU- NEUI/IN PI-} C(UNITS 10%*-3} ({P31/(P1)
R1 22 0.66 0.15 COURANT 64 HBC
R1 11 0.56 0.20 BAZIN 65 HBC FR{M STOP. K-
R2 * SIGMA - INTO (N E- NEU)/(N PI-} (UNITS 10%%-3) 1P4Y/ (PL)
R2 9 1.0 [ 0.3 MURPHY 64 PBC
R2 16 1.37 0.34 NAUENBERG 64 HBC
R2 16 1.15 Ou s MILLER 64 FBC
R2 n 1ot 0.3 COURANT 64 HBC
R3 % SIGMA - [INTO (LAMBDA £~ NEU) /(N PI-) (UNITS 10%%=4}{P5}/{P1)
R3 11 0.75 0.28 COURANT 64 HBC STOP, K-
R3 12 .0.50 BAGGETT 66 HAC - STOP., K-
R3 = 23 0.61 0.16 BAGGETT 66 RVUE - AVER, ABOVE 2 EX
R& * SIGMA - INTO (N PI- GAMMA)/(N PI-) (UNITS 10%%-4){P2)/(P1)
R& * ABOUT Ol COURANT 63 HBC
20 SIGMA- DECAY PARAMETERS
A- % ALPFA SIGMA-
A- * -0.16 0.21 TRIPP 62 HBC REPL, BY BANGERTER
A- 6500 -0.010 0.043 BANGERTER 66 HBC K-P TO S1G6- PI+
*EEE kD % Xk EREREEEE SEEEXEREE EXEERERLE
REFERENCE S
20 SIGMA-{1198,JP=1/2+11=1
BRCWN 58 CERN CONF 270 BROWN,GLA SERyGRAVES 9 PERL +CRONIN + /// MICH
EISLER 58 NC SER10 10 150 EISLER yBASSI yCONVERSI + / COL+#BNL+BOL+PISA
BROWN 57 PR 108 1036 J BROWN, O GLASER, M PERL / MICHIGAN + BNL
BARKAS 61 PR 124 1209 BARKAS¢DYER yMASONNICKOLS ySMITH ////// LRL
CHIESA 61 NC 19 1171 A M CHIESA,B QUASSTATI,G RINAUDO /// TURIN
HUMPHREY 62 PR 127 1305 W E HUMPHREYsR R ROSS 7/7/77771772777/7 LRL
TRIPP 62 PRL 9 66 R D TRIPP,M WATSON,M FERRO-LUZZI ///// LRL
BARK AS 63 PRL 11 26 W H BARKAS,J N DYER4H H HECKMAN ////// LRL
COURANT 63 STENA 1 15 COURANT 4F IL THUTH,BURNSTEIN+/// CERN+ MD¢NRL
BURNSTE! 64 PRL 13 66 BURNSTEIN,DAY.KEHQE ,SECHI ZORN,SNOW// MARY
COURANT 64 PR 136 B 1791 CNURANT oF IL THUTH+ 7/ /CERN+HETDLR+ MD+NRL+RNL
MILLER 64 PL 11 262 MTLLER » STANNARD +BEZAGUET+ /LOND+PARIS +RERG
MURPHY 64 PR 134 B 188 C THORNTON MURPHY ///77777f7/7// WISCONSIN
NAUENBER 64 PRL 12 679 NAUENBERS , SCHMIDTY ,MARATECK+ /CODL+RUT+PRINC
BAZIN 65 PR 140 B 1358 BAZIN,PLANO . SCHMIDT + //PRINC+RUTG+COLUM
CHANG 65 NEVIS 145 THESIS CHUNG YUN CHANG ///7//7777777777 COLUMBIA
DOSCH 65 PL 14 239 DOSCH,ENGELMANN yFI LTHUTH ,HEPP,KLUGE+ /HEID
SCHMIDY 65 PR 140 8 1328 P SCHMEDTY /7777727 7772421774771777 COLUMBIA
BAGGETT 66 {PREPRINT) BAGGETT,DAY,GLASSER ¢ 77 WARYLAND
BANGERTE 66 PRL 17 495 BANGERTER yGALTIERT yBERGE s MURRAY /7 LRL
50 %S % . K EREEEERESE
EEEEEE % *% *: ¥ & SEEEESERE
E: 21 SIGMA O (1193, P=1/2+) =1
21 (SIGMA-) —~ (SIGMAQ) MASS DIFFERENCE (MEV)
Dl 18 4.75 0.1 BURNSTEIN 64 HBC SEE NOTE IN TEXT
o1 37 4,87 0.12 DOSCH 65 HAL
Dl_ 4,99 0.12 SCHMIDT 65 HBC SEE NOTE [N VEXT
21 (SIGMA 0) - [LAMBDA) MASS DIFFERENCE (MEV}

L N SEE NOTE PRECEDING LAMBDA MASS LISTINGS

oL T6.61 0.2R SCHMIDT 65 SEE NOTE IN TEXT
21 SIC;HAU LIFETIME (UNITS 10%%-14)
T * 1.0 OR LESS DAVIS

52 EMUL

6766

9/66
9766

7766

6766

9766



21 SIGMA 0 PARTIAL DECAY MODES
Pl STGMA O INTO LAMBDA GAMMA s185 0
P2 SIGMA O INTD LAMBDA E+ E- $18S 35 3
R1 * SIGMA O INTO(LAMBDA E+ E-)/TOTAL P21/ (P14P2)
Rl * 0.00545  THEORET. CAL, FEINBERG 58 QANTUH ELECT.  9/66
LRI EE L] SEEEEREER
REFERENCE S
21 SIGMA 0{1193,JP=1/2¢11=1
FEINBERG S8 PR 109 1019 G.FEINBERG 17 BN
DAVIS 62 PR 127 605 D DAVIS,R SETTI .M RAYMOND,G TOMASIN ///CHI
COURANT 63 PRL 10 409 COURANT,F IL THUTH +FRANZT NI +//CERNet MD+US NRL
BURNSTEL 64 PRL 13 66 BURNSTETN (DAY, KEHOE y SECHT ZORN,SNOW /7 MARY
DOSCH 65 PL 14 239 DO'SCHy ENGEL MANN (FT LTHUTH (HE PP ,KLUGE# /HETD
SCHMIDT 65 PR 140 B 1328 P OSCHMIDT J7/71744717071711111711 COLUMBIA
QUANTUM NUMBER DETERMINATIONS NOT REFERRED TO IN THE DATA CARIS
ALFF 65 PR 137 B1105 ALFF ,GELF AND , NAUENBERG+/ /COLUMBI A+ RUTG+BNL P
XL N
EAl2 21
-
E 22 XI- (1321,P=1/2 ) 12172
22 XI- MASS (MEW)
4 W 11t 2.2 WANG 61 PBC
M OH- 181717, FOWLER 61 PBC
" W TOLD DATA"AND tow’ sunsncs OROPPED ON SUGGESTION OF J R HUBBARDI
M x 11322.0 1. BROWN 52 HAC ANTI-XI- 1766
" 62 1321.1 0.65 SCHNEIDER 63 HBC
M 517 1321.4 0.4 JANERU 63 Fac
" 241 1321.1 64 HBC
M % ALL MASSES ABDVE %U3ST BE RAISED 0u08 WEV BECAUSE LAMBDA MASS RAISED
" 299 1321.4 1. LDNDON 66 HBC 6766
22 XI- LIFETIME (UNITS 10%#-10)
T W11 3.5 3.4 1.23  WANG 61 pac
T W 18 1.2 0,41 0.25 FOWLER 61 PBC
T W (OLD DATA AND LOW STATISTICS DROPPED ON SUGGESTION OF J R HUBBARDI
Y 517 1.86 0.15 0.14 JAUNEAU 63 FBC
T 62 1.55 0.31 0.31 SCHNEIDER 63 HBC
T 356 1.77 0.12 CARMONY 64 HBC
i 794 1.69 0.07 HUBBARD 64 HBC
T 299 1.80 0.16 LONDON 66 HBC 6/66
22 XI- PARTIAL DECAY MODES
P1 XI- INTO LAMBOA PI- 5185 8
P2 XI- INTO LAMBOA E- NEUTRINO s18s 35 1
P3 XI- INTO NEUTRON PT- 5175 8
P4 X1- INTO LAMBDA MU- NEUTRING $185 45 2
°s5 X1- INTO SIGMAO E~ NEUTRINO 5215 35 1
P X1~ INTO SIGMAOD MU~ NEUTRINO 5215 4S 2
p7 X1~ INTO NEUTRON E- NEUTRIND S175 35 1
22 Xf- BRANCHING RATIOS
Rl = XI- INTO (LAMADA E- NEU)/(LAMBDA PI-} P21/ (P1)
We have arrived at a new world average using the
following input:
Leptonic Efficiency Nonleptonic Effective Reference
events events denominator
1 0.8 194 155 CARMONY 63
1 0.5 310 155 LONDON 66
0 0.4 551 220 BERGE 66
0 0.8 326 260 H. Bingham,
priv. comm.
EP + CERN
2 790 Total
The resulting branching ratio is (2.5 + 1.8)10'3
Rz & XI- INTO (NEUTRON PI-)/(LAMBDA P1-) P31/ (P1)
RZ % 0.005  OR LES FERRO-LUZ 63 HBC
R3 X1~ INTO (LAMBDA MU- Nsummm/mrn (P41 /TOTAL
R * 0.012  OR LESS 66 HBC 1766
R4 * X1- INTO (SIGMAO E- NEUTRINO! /TOTAL (e51/T0TAL
R4 0.003 OR LESS 66 HBC 166
RS % X1~ INTO (SIGHAQ Mu- NEUTRINO) /TOTAL tP6)/TOTAL
RS % 0.005 OR LESS 66 HBC /66
RE * X1- INTD (N E- NEUTRINO) / {LAMBDA PI-) tPT)/1P1}
R6 * 0.01 OR LESS BINGHAM 65 RVUE  CONF.LIMIT 0.9  9/66
22 XI- DECAY PARAMETERS
A * ALPHA X1~
A -0.44 0.11 JAUNEAU 63 FBC
A 240 -0.5 0.35 BADIER 64 HBC 1766
A 356 ~0,62 0.12 CARMONY 64 HBC
A 62 -0,73 0.21 SCHNEIDER 64 MBC
A #1004 -0.388 0,057 BERGE 66 MBC  ~ REPL. BY WERRILL 7/66
A 2529 -0.342  0.044 MERRILL 66 HBC USED ALPHAL=.T4T 9766
A 364 0,47 0.12 LONDON 66 HBC USING A-LAMB 20.62  6/66
A e -0.391  0.032 BERGE 2 66 RVUE INCLUDES ALL ABOVE 9/66

F * PHI ANGLE (TAN{PHII=BETA/GAMMA} (DEGREE}
¥ . -16. . JAUNEAU 63 FBC
F 356 54.0 25.0 CARMONY 64 HBC
F 62 45,0 30.0 SCHNEIDER 64 HBC
F * 1004 0.45 10.7 BERGE 66 HBC - REPL. BY MERRILL 7/66
F 364 0.0 17.0 LONDON 66 HBC USED ALPHAL=.62 9766
F 2529 1.2 7.5 MERRILL 66 HBC USED ALPHAL=.T4T 9/66
FEREES
REFERENCE S
22 Xt - (1321,P=1/2 ) 1=1/2
FOWL ER 61 PRL & 134 FOWLER yBIRGE y EBERHARD yELY 4GOOD, POWELL+/LRL
WANG 61 JETP 13 512 K WANG+T WANG ¢ VIRYASOV T ING,SOLOVEV+//JSINR
BERTANZA 62 PRL 9 229 BERTANZA,BRUSSON,GOLDBERG GRAY+/BNL+SYRACY
BROWN 62 PRL 8 255 BROWNCUL WICK sF CHLER ,GATLLDUD +///BNL+YALE
CARMONY 63 PRL 10 381 CARMONY ,P JERROU /7 ucLA
FERROLUZ 63 PR 130 1568 FERRO-LUZ 2T yALSTON,ROSENFE LDy WOJCTCKI//LRL
JAUNEAU €3 STENA CONF 4 JAUNEAU+ ////7 PARIS+CERN+LOND+RUTH+BERGEN
ALSO €3 PL 4 49 JAUNEAU+ ///777 PARIS+CERN+LOND+RUTH+ BERGEN
SCHNEIDE 63 PL 4 360 W OSCHNEIDER /7777411077111 11111111711 CERN
CARMONY &4 PRL 12 482 CARMONY ,P JERROU+SCHLET N+ SLATER,STORK+/UCLA
BADIER 64 DUBNA CONF BADIER ,DE MOULTI Ny BARLOUTAUD+ /PARIS +SAC+ZEE
HUBBARD 64 PR 135 B 183 HUBBARD yBERGE s KALBFLEISCH,SHAFER +/////LRL
BINGHAM 65 PRSL 285 202 H H BINGHAM 77 CERN
PJERROVU 65 PRL 14 275 + SCHLEIN,SLATERySMITH,STORK,TICHO // UCLA
BERGE 66 PR 147 945 BERGE,EBERHARD ,HUBBARD yMERRILL ¢ ////7 LRL
BERGE 2 66 BERKELEY CONF. BERGE,CABIBBO 77 RVUE
LONDON 66 PR 143 1034 LONDON,RAU,GOLDBERG 4 LICHTMAN+//BNL+SYRACUS
MERRILL 66 BERKELEY CONF MERRILL,SHAFER,BERGE 7 LRL
CF, 66 UCRL 16455 DFANE MERRILL {THESIS, BERKELEY) ///7// LR
QUANTUM NUMRER DETERMINATIONS NOT REFERRED TO IN THE DATA CARDS
CARMONY &4 PRL 12 482 CARMONY yP JERROUySCHLEINs SLATER,STORK+/UCLA  J
SHAFER 65 UCRL 11884 J BUTTON SHAFER, DEANE MERRILL /////7 R
MERRILL 66 UCRL 16455 DEANE MERRILL (THESIS, BERKELEY) /// LRL 4
EE T2 &
LA 22 L) SEEER RS TR
E 23 X1 0 (1314,4021/72 } 1=1/2
23 x1 MASS DIFFERENCE {(-)- (0} (MEV)
D 23 6.8 1. JAUNEAU 63 FBC
0 45 6.1 1.6 CARMONY 64 HBC
[ 29 6.9 2.2 LONDON 66 HBC 6766
23 XI 0 LIFETIME {UNITS 10%%-10}
T 24 3.9 lo4 0.80 JAUNEAU &3 FBC
T 45 3.5 1.0 0.8 CARMONY 63 HBC
T 101 2.5 0.4 0.3 HUBBARD 63 HAC
(Ideogram below)
HEIGHTED AVERAGE =0.3283 +/- 0.0465
SCALE = 1.26 cHISO = 3.2 CONLEV = 0,203
0.10
0.05k
HUBBARD 63 HBC
— CARMONY 63 HBC
JAUNEAU 63 FBC
0.09 o ot ot
(= (-4 o o
o o o o
- ™ w ~
o o o o
XI0 DECAY RATE (UNITS 10%wiQ SEC -1
23 XI O PARTIAL DECAY MODES
Pl XTI © INTO LAMBDA PIO 5185 9
P2 X1 G INTO PROTON PI- S1sS 8
P3 XI O INTO PROTON E- NEU S16S 35 1
P4 X1 0 INTO SIGMA+ E- NEU S$195 '3S 1
41 X1 0 INTO SIGMA- E+ NEU $208 35 1
P6 X1 0 INTO SIGMA+ MU- NEUTRINO $195 4S 2
PT X1 0 INTO SIGMA- MU+ NEUTRIND $205 45 2
rB8 X1 0 INTO PROTON MU- NEUTRENO $16S 4§ 2
23 XI O BRANCHING RATIOS
Ri * XI O INTO(PROTON PI-)/{LAMBDA PIO) P21/ te)
Rl * ] 027 OR LESS TICHO 63 HBC
Rl * o ©.005 OR LESS HUBBARD 66 HBC 7766
R2 * XI 0 INTO(PROTON E- NEU) /{LAMBDA PI0) (P331/(PL}
RZ * 0 0.027 OR LESS TICHD &3 HBC
L¥4 a 0.006 OR LESS 4 UBBARD 66 HBC 7766
R3 * XI 0 INTO(SIGMA+ E— NEU)IILAMBDA PIO) (P4)/1LP1)
R3 * 0.013 OR 63 HBC
R3 0 0.007 OR LESS HUBBARD 66 HBC T/66
R4 * X1 © INTD (SIGMA- £+ NEUTRINO) /TOTAL (PS)/TOYAL
R4 * [ 0.006 OR LESS HUBBARD 66 HBC T766



RS * X1 O INTO {SIGMA+ MU- NEUTRINO}/TOTAL {P6)/TOT AL
RS * o 0.007 OR LESS HUBBARD 66 HBC 1/66
R6 X1 O INTD (SIGMA- MU+ NEUTRINO)/TOTAL (PTY/TOTAL
R6 * 0 0.006 OR LESS HUBBARD 66 HBC T/66
RT * X1 0 INTO {(PROYON MU~ NEUTRINO)/TOTAL (P8)/TOTAL
R7 » ] 0.006 OR LESS HUBBARD 66 HBC 7766
23 X1 0 DECAY PARAME TER
A * ALPHA X1 O
A -0.09 0.42 P JERROU 65 HBC
A * ~0,149 0,154 BERGE 66 HBC T/66
A 46 =0.2 0.4 LONDON 66 HBC USING A-LAMB=0.62 6766
A 490 -0.33 0.10 MERRILL 56 HBC A-LAM=0,690+-,048 8766
F # PHI ANGLE XEO (TAN(PHI)=BETA/GAMMA)} (DEGREE}
F N 146 =29 23. 5 BERGE 66 HERC T/66
F N 490 107.0 38. MERRILL 66 HBC USING A-LAMB=0.642 B/ 66
F N THE LIKEL IHOOD FUMT[UN FOR COMBINED DATA IS VERY NON-GAUSSIAN. THE 1766
F N DATA ARE CONSISTENT (2.2 S.D.) WITH PHI BETWEEN -25 AND 225 DEG. 7766
P -
REFERENCE S
23 XI 0(1314,JP=1/211=1/2

ALVAREZ 59 PRL 2 215 ALVAREZ4EBERHARD 4GOOD »GRAZIANG, TICHO4//LRL
JAUNEAU 63 STENA CONF 1 1 JAUNEAU* ///7/ PARIS+CERN¢LOND*RUT H+ BERGEN

ALSO 63 PL 4 4 JAUNEAUs 77777 PARIS+CERN+LOND+RUTH+BERGEN
TICHO 63 BNL CNNF 410 HAROLD K TICHO /7777771771774 271717/770CLA
CARMONY 64 PRL 12 482 CARMONY 4P JERROU» SCHLEINySLATER,STORK+/UCLA
HUBBARD 64 PR 135 B 183 HUBBARD BERGE yKALBF LEI SCH,SHAFER +/////LRL
PJERROU 65 PRL 14 275 + SCHLEIN,SLATER¢SMITH,STORK,TICHTO // UCLA
BERGE 66 PR 147 945 BERGE,EBERHARD yHUBRARD yMERRILL + ///// LRL
HUBBARL 66 UCRL 11510 J RICHARD HUBBARD (THESIS,BERKELEY) // LRL
LONDON 66 PR 143 1034 LDNDON'RIU-GDLDBERG.LICNYHANOIIBNLOSYRACUS
MERRILL 66 BERKELEY CONF MERRILL,SHAFER ,BERGE

CF. 66 UCRL 16455 DEANE MERRILL (THESIS, BERKELEY} ///ll LRL
EEER EREINRERE
ER T

Q-

DATA ON MESON RESONANCES

CODE EVENTS QUANTITY ERROR+ ERROR- REFERENCE YR TECN SIGN COMMENTS
ARDVE

BACK GROUND

N ANY SYMBOL IN COLUMN 8 INDICATES DATA IGNORED BY AVERAGING PROGRAMS

SEEREE
REEIRN %
o (41
(410) 7 SIGMA MESON (410, JPGz0¢s) I = O
« NO COMPELLING EVIDENCE FOR NARROW RESONANCE.
* OMITTED FROM TABLE.
here a.re four kinds of information concerning a wmw,
=0, J * interaction at about 400 MeV invariant mass,

called o in each case:

I) direct evidence of a narrow peak (50-140 MeV) in experi-
ments of limited statistics (SAMIOS 62, DEL FABRO 64,
KOPELMANN 66);

II) indirect model -dependent evidence (width 90-100 MeV, but
consistent with larger width) from n and KT decay (CRAWFORD
64, KALMUS 64, BROWN 65);

III) indirect evidence for a broad resonance (about 400 MeV)
via 7N (and NN) dispersion relations (LOVELACE 66); and

IV) indirect evidence for a broad resonance from the exist-
ence of a peak near the upper limit of phase space in the
reaction

- + -
TPTT TN

at low energies (KIRZ 63, BLOKINTSEVA 63, BARISH 64, and
perhaps others).

It is almost certain that the ¢ of types I and III cannot
be the same object, unless the broad type III turns out to be in
fact two narrower resonances, one of which is seen as type I,
More experiments of better statistics and smaller background
would be needed, in particular to exhibit the broad type IIIl o
more directly.

There is good evidence from numerous peripheral
experiments for a large S-wave at the p mass, which could be
the tail of type III, Some such experiments have claimed to
see a narrow resonance at about 720 MeV, but this is still
controversial.

DATE PUNCHED

24 OMEGA- (1675,P=3/2¢) 120
. QUANTUM NUMBERS ASSIGNED FROM SU3
24 OMEGA- MASS (MEV)
Moo 1 1620.0 25.0 10.0 ETSENBERG 54 EMUL
oS 1 1673,0 8.0 ABRAMS &4 HBC INTO X1- PID 7766
MS 1168640 12,0 BARNES 1 64 HBC INTD X10 PI- 7766
Mos 1 1674,0 3.0 BARNES 2 6& HBC INTO LAMBDA K-  7/66
4 s 1 166640 8.0 COLLEY 65 WBC INTO X10 PI- 6766
M S 11671.0 RICHARDSO 65 MBC INTC LAMBOA K-  7/66
M oS AROVE EVENTS INCLUDED In SAMIOS RVUE 766
" 6 167440 2,0 SAMINS 65 RVUE 6766
24 OMEGA- LIFETIME (UNITS 10#8-~10 SEC)
T s L 1.63 ABRAMS 64 HBC 1766
T s 1 0.7 BARNES 1 64 HBC 1766
TS 1 1.4 BARNES 2 66 HBC /66
T s 1 1.85 COLLEY 65 HBC 1766
Tos 1 1.5 RICHARDSG 65 HBC 1766
T s ABOVE EVENTS INCLUDED IN SAMIOS RVUE 1766
T [ 0. SAMIOS 65 RVUE 6765
24 OMFGA- PARTIAL DECAY MODES
Pl OMEGA- INTO LAMBDA K- $18510
P2 OMEGA- INTO XI 0 PI- 5235 8
haddidl EREEEREES
REFERENCE §
24 OMEGA-{1675,JP=3/24) (=0
EISENBER 54 PR 96 541 Y E1SENBERG /777774117 117171717117/CORNELL
ABRANS 64 PRL 13 670 + BURNSTEIN,GLASSER + //7// MARYLARDAUSNRL
BARNES 1 64 PRL 12 204 V E BARNES,CONNOLLY yCRENNELL,CULNTCK+/7BNL
BARNES 2 64 PL 12 134 V € BARNES.CONNOLLY }CRENNELL,CULWICK+//BNL
COLLEY 65 PL 19 152 COLLEY,D0DD + // BIR+GLA+IC+MUNSCXF+RHEL
RICHARDS 65 BAPS 10 115 RICHARD SON, BARNES ,CRENNEL® 7/ BNL+SYRACUSE
SAMIOS 65 ARGONNE CONF 189 N P SAMIOS ///7/77701/11/1/1711 (RVUE} BN
REFERENCLS FOR SIGMA
SAMICS 62 PRL 9 139 CBACHMAN,LEA® £///1/1/ /1111 BNLECONY#CU+KY
BLOKHINT 63 JETP 17 80 BLOKRINTSEVA,GRE IBINNIK, ZHUKOV + 7/ DUBNA
8O0TH 63 PR 132 2314 © ABASHIAN //7/2407/101700111100177011 \RL
KIR2Z 63 PR 130 2481 +SCFWARTZ + TRIPP  //1/11044141/111117 \RL
BARISH 64 PR 135 B 416 BARISH,KURZ,PERE Z-MENDEZ,SOLLMON 7/ LRL
CRAWFORD 64 PRL 13 421 +GROSSMAN,LLOYD PRICE,FORLER //////7/1 LRL
OEL FABR 64 PRL 12 67¢ DEL FABRU,DE PRETIS,JONES+ FRASCATL
KALMUS 664 PRL 13 +KERNAN, PU,PONELL :DOWD ///// LRL+wISCONSIN
BROWN 65 CORAL GAI!LES 219 BROWNSFAIER ///17701/177117/ NGRTHRESTERN
ANDERSCN 66 BERKELEY CONF.  +FUKUI,KESSLER+ // CHIC+ARG+OTT+MCGILL+QNC
KOPELMAN 66 PL 22 118 +ALLEN, GUODEN, MARSHALL + // COLURADC+ICRA
LOVELACE 66 PL 22 332 LOVELACE , HE INZ DONNACHIE 17 CERN
FOR NEGATIVE EVICENCE FRUM P1 PI PHASE SHIFT DEVERMINATIONS, StE
BIRGE 65 PR 139 B 1600 SELY 4G ICAL +KALMUSYCAMER INT+ ///7/ LRL+WISC
WOLF 65 PL 19 328 WOLE  //774000177070600700111870877f DESY
BIRGE 66 BERKELEY CONF  +ELY+GIUAL+#HAGOPIAN+ / LRL+LUNDUN(UC)#+WISC
JACCBS 66 PRL L6 669 WSELOVE ///77071711170701100117111]7] LRL
JONES 66 BERKELEY CONF +CALDWELL +ZACHARDOV4HART[NG+8LEULER+ / CERM
SEE ALSC CISCUSSICN BY G. GOLDMABER, BERKELEY COUNF. 1966, MESCN REVIEW
. seenacnne sun
ReBeRRSsR sEesestes ceCvevEEE BessssnEe eoneiirna Bes
€ (700) 14 EPSILON {700,4PG=0+4) 120
. EVICENCE NOT YET COMPELLING, UMITTED FRUM TABLE.
. FUR NECATIVE EVIDENCE AND COMPILATICN
» SEE REVIEW BY G. GOLDHABER, 1966 BERKELEY CONFERENCE.
t4 EPSILUN (700) MASS (MEV)
" 700.0 FELOMAN 65 SPRK
M 20 710. FORING &5 DBC 4e5 PI+ D 10/66
M 720.0 HAGOPIAN 65 hEC
M. 740.0 65 RVUE 6/66
" SEE GCLDHABER MESCN REVIEW, (566 BERKELEY CONF
14 EPSILON (700) WIDTH {MEV)
W 50.0 FELLCMAN &5 SPRK
W 50.0 HAGOPIAN 65 HBC
W oo 90.0 WOLF 65 RVUE 6766
veunne cosneneus ErEmresEs EReREEETES rEReEsess seseemans
REFERENCES FOR EPSILON
COHN 65 PRL 15 906 ¥ 0 COHN,BUGG+//ORNL »TENN¢UNCAR+COLUEFINS
CORBETT 65 NC 39 979 CORBETT, DAMERELL ,MIDDLEMAS,CLEG#//0XF +RHEL
DURAND 65 PRL 14 329 L. DURAND AND Y.T. CHIU /////7171171/ YALE
FELDNAN 65 PRL 14 869 FELUMAN, FRAT 1, HALP ERN, CHOLDR Y+ /PCNNA+CULUM
FORINO 65 PL 19 65 +GESSAROLI,LENDINARA+ /// BGL+ORSAY+SACLAY

HAGCPIAN 65 PRL 14 1077
WOLF 5 PL 19 328 -
GOLDHABE 66 BERKELEY CONF
GUTAY 66 PUROUE CO0-1428
DOLSSCN 66 PREPRINT

sesmse seenue

essensane sunnne

HAGOP IAN, SELOVE » AL I T+/PtNNA+SACLAY+HOLUGNA

G WULF £777/2770727117701117281477777 DLSY
GaGULCHABER, SAMIOS ) ASTIER SHEN s LAL L MESUN REVIEW
LeJoGUTAY, JOHNSUN, CSUNKA+ /7// PURDUL+UCRL
MARTIN G.

ULSSON /7772711714714 7 wISCUNSIN

ersunen tenusvmen

savess sesans

. nessunnns s
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w (783) 1 OMEGA 1783,4PG= 1= REFERENCES FOR OMEGA
1 OMEGA MASS (MEV) MAGLIC 61 PRL 7 178 B MAGLIC,ALVAREZ (ROSENFELD,STEVENSON //LRL
PEVSNER 61 PRL 7 421 PEVSNER, KRAEMER (NUSSBAUM (R ICHARD+///JHU+Nh
“ 400 782.0 .0 ALFF 62 HBC XUCNG 61 PRL 7 327 NGUYEN FUU XUDNG,GERALD R LYNCH 7//// 1LRL
M 64 T79.4 1.4 ARMENTERU 62 HBC ALFF 62 PRL 9 325 ALFF, BERLEY,COLLEY ,GELFAND +//COLU+RLIGERS
[ 650 782.0 MURKAY 63 HBC ARMENTER 62 CERN CONF 90 R ARMENTEROSsR BUDDE + // CERN+CULL+FRANCE
[ 34 784.0 1.0 ARMENTERU 63 HBC BUTTCN 62 PR 126 1858 BUTTUN,KALBFLEISCH,LYNCH,MAGLIC + /// LRL
N 220 181.0 2.0 KRAEMER &4 OBC STEVENSE 62 PR 125 687 STEVENSON, ALVAREZ,MAGL ICsRUSENFLLD /// LRL
“ 185.6 1.2 MILLER D 65 HBC SEEN WITH KéK—
N 780.8 2.0 MILLER 0 65 HBC SEEN WITH KL K2 B/66 ALITTI 63 NC 29 SIS ALITTI+BATON,BERTHELOT+/ /LPCHE+PAR+BARI+B0
“ 333 786.0 1.0 JAMES &6 HBC 6/66 ARMENTER 63 SIENA CONF 1 296 ARMENTEROS,EOWARDS,JACOBSEN+ // CERN+PARIS
L 2198 783.4 0.7 BALTAY 66 HBC 0.0 PBAR P 9766 BARMIN 63 SIENA CCNF 1 207 BARMIN, DOLGULENKUSKRESTNIKQV+ //7/// ITtP
] 155, 779.5 1.5 BARASH 66 HBC C PBAR P 1O K1K2 CF Li/66 BERTHELC 63 SIENA CONF 2 60 A BLRVHLLOT //////1/77711141F17 CEN-SACLAY
( below) BUSCHBEC 63 SIENA CONF 1 166 BUSCHBECK,CZAPP+ /// VIENNA+CERN+AMSTERDAM
== FICKINGE 63 PKL 10 457 W J FICKINGER:D K ROBINSON.E SALANT // BNL
GELFAND 63 PRL 11 436 GELFAND, MILLER ,NUSSBAUM,RATAL+ /COLUM+RUTG
JAMES 43 PREPR. T1D-19082 F E JAMES, H L KRAYBILL ///7///1/1771 YALE
HEIGHTED AVERAGE =?7B3.164 +/- 0.723 MURRAY 63 PL 7 356 MURRAY , FERRULUZZ | ¢ HUWE o SHAFER o SGLNT T 24 /LRL
SCALE * 1.94 CHISG = 30.1 CONLEV =« .001
- BARPIN 64 JETP 18 1289 BARMEN, DOL GOLENKD,KRESTNIKOY + 7//// 1TEP
[ BELYAKOV 64 DUBNA CONF BELYAKOV # /7777177147777 DUBNA+BUCHAREST
0.25h BEZAGUET 64 PL 12 70 BEZAGUET +NGUYEN KRAC,ROUSSET+//PAR+BERG*LO
KRAEMER 64 PR 136 B 496 KRAEMER y MADANSKY ;MEER, F [ELDS4 // JHL4N W+ WODD
LUTJENS 64 PRL 12 51T G LUTJENS,J STEINBERGER /////// CULLMBIA
WALKER 64 PL 8 208 WALKER, BOYD, ERWIN, SATTERBLOM +// wISCONSIN
. -
0.20 BATCN 65 NC 35 713 BATUN, BERTHELOT, DELER , BENEDE TT1+/SAC+B0LOG
BINNIE 65 PL 18 348 BINNTE s DUANE s JANE s W JONE S+//1C~LOND+MANCHS
BARASH 66 Hec CLARK 65 PR 139 B 1556 CLARK, CHRISTENSON,CRONIN, TURLAY//PRINCE TON
0.1k i BALTAY 66 HBC GALTIERI 65 PRL 14 279 A BARBARQ GALTICRI,R D TRIPP ///////// LRL
r‘ JANES 66 HBC MILLER 65 CU-237 INEVIS 131)CAVID C MILLER (THESIS) ///////7 COLLMBIA
WILLER D 65 HBC MILLER 65 INCLUDES DATA OF GELFAND 63 ABOVE
—_— IZDANIS 65 PRL 14 721 ZCANIS, MADANSKY s KRAEMFR , HER TZBACH / JHL+BNL
0.10p WILLER D 65 HBC
: - KRAEMER 64 DBC ALFF-STE 66 PR 145 1072 ALF+-STE INBFRGER s BERLEY, BRLGGER+//CUL+RUTG
ARMENTERD 63 HBC AZIMCV 66 BERKELEY CONF.  AZIMOV,BALDIN,BELOUSUVSCHUVILU + // DUBNA
H— HURRAY 63 HBC BAGLIN 66 PL 23 286 +BEZ ACUET, DEGRANGE 4 HAATUFT + // FP4+BERGEN
0.05p BRMENTERD 62 HBC BALVAY C 66 BERKELEY CONF +FRANZ INI, SEVERTENS, YEH, ZANELLO //BNL sCCNY
— BARASH 66 CU258(NEVIS 154) BARASK,KIRSCH MILLER,TAN //////// CULLMBIA
] ALFF 62 HBC DIGIUGNC 66 NC 444 1272 CI GIUGNN,PERUZZT,TROISE+ //NAPL+FRAS+TRST
FLATTE 66 PR 145 1050 +FUWE MURRAY, BUTTON=- SHAFER , SOLMITZ+ // LRL
0.0Q 4 + A + HERTZBAC 66 PREPRINT HERTZBACH, KRAEMER s MADANSKI ¢ ZOANTS#/ JHL+BNL
d < hd < bl (SEE ALSC ZDANIS 65)
© o - @ ~ JAMES 66 PR 142 896 F E JAMES,KRAYBILL ////7// YALE+BRUUKHAVEN
~ o [-] [ J o
~ ~ ~ ~ ~
asense sssonenss o “dfs sussacnas ssasnvens sEEsassss wessssess Res
DHEGR MESON MASS (NEW) “eanse esvssEens WeNuseEEs Beesersse sREersess Taes sesscsens nes
7’ (958) 2 ETA PRIME {958,JPG=0~+) 1I=C
1 OMEGA FULL wIOTH {MEV) KNOWN EARLTEK AS X0 OR ETAs
w 34 9.0 3.0 ARMENTERU 63 HBC 2 ETA PRIME MASS (MEV)
W 13.4 2.0 MILLER D 65 HBC SEEN WITH K+ K-
W il.6 3.0 MILLER 0 65 HBC SEEN wITH KI K2 8/66 M 85 957.0 DAURER 64 HBC
W 155 12.3 2.0 RARASH 66 HBC M 958.0 1.0 KALBFLEIS 64 HBC 6/66
W e 333 20.0 OR LESS JAMES 66 HBC 6766 " 957.0 3.0 BADIER 65 MBC
" 8 960.0 2.0 TRILLING 65 HBC 3.65 Pl+ P 9/66
------ " T 955.0 10.0 66 DBC 6766
u 959.0 3.0 LONDON 66 HBC 6766
1 OMEGA PARTIAL DECAY MODES
Pl CPEGA INTO PI+ PI- PIO S 85 8BS 9
7 CMEGA [NTC PI+ Pl- (VIULATES G} . 2 ETA PRIME WIDTH (MEV)
P3 CMEGA INTC PI+ PI- GAMMA S 85 85 0
13 CPEGA INTO PIO GAMMA $ 95 0 Wooe 85 4.0 OR LESS DAUBER 64 HBC
[ CFEGA INTO 2PID GAMMA S 95 95 0 [ 7.0 OR LESS KALBFLEIS 64 HBC 6766
P6 CMEGA INTC MU+ MU- S 4S5 4 W 30.0 OR LESS RADIER 65 HBC
p7 CMEGA INTC E+ E- s 35 3 [ 15.0 DR LESS LUNCON 66 HBC 6/66
P8 CMEGA INTO ETA GAMMA S14S ©
[ CFEGA INTO ETA PIO (VIOLATES C)
—————— 2 ETA PRIME PARTIAL DECAY MOUDFS
1 CMEGA BRANCHING RATIOS 3 ETA PRIME INTD PI+ PI- ETA(NEUTRAL DECAY) S 8S BS14
P2 €TA PRIME INTO Ple PI- ETA(CHARGED DECAY) s 85 8514
Rl « (CPEGA INTC NEUTRAL/{PI1+ PI~ PIO} (P4+P5)/(PL) 3 ETA PRIME INTO PI+ PI- NEUTRALS
]l 0.17 0.04 ARMENTERD 63 HBC (EXCLUDING PI+ PI- ETAINEUTRAL DECAY))
R1 20 0.11 0.02 BUSCHBECK 63 HBC P4 ETA PRIME INTO NEUTRALS
R1 35 0.08 0.03 KRAEMER 64 DBC P5 ETA PRIME INTO PI+ Pl- GAMMA (INCL. RHO GAK) S 8S 85 ©
RL = 0.13 0.035 MILLER D 65 HBC [ ETA PRIME INTO Py E+ E- (VIOLATES C IN S 95 35 3
R1 65 0.10 0.04 ALFF-STET 66 HBC CURR.BY SCHULTZICOL) 9/66 BORN APPROX.}
RL 19 0.10 0.03 BARASH 66 HBC 11766 § o7 ETA PRIME [NTO ETA E+ E- (VIOLATES C IN S14S 35 3
R1 850 0.134 0.026 DI GIUGNU. 66 CNTR 9766 BORN APPROX.}
Rt 348 0.097 0.016 FLATTE 66 HBC ' 9/66 8 ETA PRIME INTO PIO RHU G (VIOLATES C) s 9u 9
A/l 0.06 0.05 0.02 JAMES 66 HBC 6/66 | e ETA PRIME INTO PIO GMEGA (VIOLATES C) S 9y L
P10 ETA PRIME INTO PI+ PI- E+ E- S 85 35 35 3
R2 + CMEGA INTC (PL+ PI-}/(Pi+ PI~ PID] (P2}/(P1) PLl ETA PRIME INTO 2 PI s 85 8
R2 » 0.010 OR LESS BUTTUN 61 HBC P12 ETA PRIME INTO 3 PI S 45 85 4
R2 . 0.07 ALITTIL 63 HBC P13 ETA PRIME INTO 4 PI 5 8S 85 85 8
R2 » 0.05 OR LESS ARMENTEKO 63 HRC P14 ETA PRIME INTO 6 PI S BS 85 &S BS 85 &
RZ » 100 0.05 OR GREATER FICK INGER 63 HBC
R2 e 0.02 . JAMES T ——
R2 * 0.05 OR LESS KRAEMER 64 DBC 2 ETA PRIVME BRANCKING RATIOS
R2 0.005 CR LESS LUTJENS 64 RVLE NC INTERFERENCT
R2 ® 0.018 0.012 0.006 WALKER 64 RVUE PART1AL MOCES ADJUSTED BY PRUGRAM AHR=12345
TRZ e 0.04 OR GREATER _ BATON 65 HBC Rl . ETA PRIME INTO (PI+ PI- ETA [NEUTRAL DEC.}) NLM
R2 =« 0.010 CR LESS CLARK 65 SPRK 6/66 LI / TOTAL DEN 12345
R2 » 0.035 CR LESS MILLER G &5 HBC R1 68 0.36 0.05 KALBFLEIS 64 HBC 10/66
R2 = 0.02 CR LESS ALFF-STED 66 HBC 11766
RZ 0.029 0.011 0.009 FLATTE 66 HBC INTERFERENCE 9766 R2 . ETA PRIME INTD (PI+ PI- NEUTRALS) / TOTAL NLM L 3
RZ . 0.082 0.020 FLATTE 66 HBC NO INTLRFLRENCE 9s66 | r2 w DEN 12345
R2 39 0.4 0.1 LONDON 66 HBC 10/66
R3 & CMEGA INTG (P10 GAMMA) / (PI+ PI- P10} (P4)/IPL) R2 33 0.35 0.06 BADIER 65 HBC 10/66
R} & 0.125 0.025 BARN IN 64 PXBC
R3 0.10 0.03 BELYAKOV 64 PXBC R3 - ETA PRIME INTO [PI+ PI- ETA [CHRGD.DECAY)] NLM 2
Rr3 13 0.15 0.06 BAGL IN 66 HLBC 9766 R3 » / TOTAL DEN 12345
R3 10 0.1 0.04 LUNDON 66 HBC 10766
R4 ® CPEGA INTO (PI+ PI- GAMMA)I(PI+ PI- PIC) (P3)/1P1) R3 7 0.07 0.04 BADIER 65 HBC 10/66
Re # 0.05  OR LESS FLATTE 66 HBC 9766 R3 44 0.12 0.02 KALBFLEIS 64 HBL 10/66
RS s CMEGA INTG(E¢ E-1/(PI+ PI- PIO)} [UNITS 1o (PTI7IPL) Rs ® ETA PRIME INTO {P1+ PI- NEUTRALS {EXCLUDING NLM 3
RS 3.9 1.5 OR LESS BARMIN . 63 PBC Re PI+ PI- ETA (NEUTR.DEC.))) / TOTAL DEN 12345
RS 1 2.8 OR LESS BEZAGUET 64 FBC R& 10 0.05 0.04 KALBFLEIS 64 HBC 10766
RS 3 0.20 0.12 BINNTE 65 SPRK 6766
RE e 1.4  GOR LESS GALTIERI 65 HBC RS » ETA PRIME INTO {NEUTRALS) / TOTAL NLM 4
RS 20 0.11° ~ 0.03 AzIvOV 66 SPRK MAY CUNTAIN RHCS 9766 | RS DEN 12345
RS 0.3 OR LESS FLATTE 46 HBC 9/66 | rs 32 0.3 0.1 LONDON 66 HBC 10766
RS 0.11 0.19 0.08 HMERTZBACH 66 SPRK ASSUME SU(3}+MIXING 10/66 | Rrs 16 0.24 0.17 BADIER 65 HBC 10766
RS 54 0.25 0.05 KALBFLEIS 64 HBC 10766
R6 ® CMEGA INTO (MUs MU-}/{PI+.PI- PICI{UNITS 10ws~3) (P6}/IPL)
R6 1.2 OR LESS GALTIERI 65 HBC R6 ETA PRIME INTO (PI+ PI- GAMMA { INCLUDING NLM 5
R6 1.7 OR LESS ELATTE 66 HBC 9766 | re » RHD GAMMA}) / TOTAL DEN 12345
R6 . THIS MCOE SEEMS TO HE CONSISTENT WITH BLING ENTIRELY RHO GAMMA
RT '« CMEGA INTC [2PI0 GAPMI/{PIG GAMMA) (PS)/{P4) R6 20 0.2 0.1 LONDON 66 HBC 10766
RT 6.1 OR LESS BARM IN 64 PXBC R6 42 0.22 0.04 KALBFLEIS 64 HBC 10766
. R6 B 135 0.34 0.09 BADIER 65 HBC 10766
R8 & CMEGA INTGIETA PIO ¢ETA GAFI/(PI+PI-PIC) (Pe+P5I/LPL) /6 B CCNTROVERSTAL BACKGROUND SUBTKACT[ON
RB 0.017 UR LESS FLATTE 66 HBC /66
Beeses ERENGEES SEEIRAES PRNCESNRL FIBENEEVS PEEAPEESR AASREEEES AAEARSEER
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RT » ETA PRIME ENTO {PI+ PI- GAMMA ([ INCLUDING NL# 5
R7T = RHC GAMMA}L /{(PI P ETA) DEN 1234
R7 0.25 O.14 DAURER 64 HBC 10766
RE  « ETA PRIME INTG (PIO E+ E-)/TOTAL NLM 3
R = 0.013 OR LESS RITIENBER 6% HBL DEN 12345 10766
RY = ETA PRIME INTO (ETA E+ E-)/TOTAL NLM 7
RO 0.011 OR LESS RITTENBER 65 HBC DEN 12345 10/66
R10 * ETA PRIME INTO (P10 KHUO}/TOTAL NLH 8
RIO » 0.04 OR LESS RITTENBER 65 HBC DEN 12345 10/66
REL # ETA PRIME INTO (P10 GMEGA) /TOTAL NLM Ce
RL1 0.08  CR LESS RITTENBER 65 HBC DEN 12345 10766
Rl12Z2 = ETA PRIME INTO (PI+ PI- E+ E-}/TOTAL NLM 0
RL2 + 0.006 OR LESS RITTENBER 65 HBC OEN 12345 10/66
RI3 « ETA PRIME INTO (2 P1}/TUTAL NL# 1
R13 » 0.07 OR LESS COMP.BY LUNDON 66 HBL DEN 12345 10/66
RI4 « ETA PRIME INTO (3 PI)I/TOTAL NLM 2
Rl4 » 0.07 CR LESS COMP.BY LONDON 66 HBC DEN 12345 10/66
RLS = ETA PRIME INTQ (4 PII/TOTAL NLM 3
RLS = 0.01 OR LESS CuMP.BY LUNDON 66 HBC DEN 12345 L0766
Rlge # ETA PRIME INTOU (6 PE)/TOTAL NLM 4
Rl6 = 0.01 GR LESS COMP.BY LUNDON 66 HBC DEN 12345 10/66
n' Branching Ratios

There is evidence for only two n' partial modes, n2w

and 1r+v'y. (This electromagnetic mode may be mainly p%y. )

In the n27 mode, the two pions, in an I = 0 state, will appear
as 2/3 wtn, 1/3 %1%, The n then decays into 27% visible
decay products, 73% invisible, yielding the following four
distinguishable configurations:

%XO.Z7 'rr+'rr-‘rr+'rr- Y

TrO

2, + -
Flm m )~
%X 0.73 T+ (n decaying into neutrals)

n' - un =
%XO.Z7 1r°n°'rr+'rr- Y

%(-rro'noﬂ) —- W

1

?X 0.73 all neutrals

o

A measurement of the rate of any of these final states is
therefore equivalent to a measurement of the rate of n' » wwn
{provided the decay is I[-conserving). Of course for the final
states arising from n' - n° non, the presence-of an 1 as an
intermediate particle cannot be proved experimentally, at
least in a bubble chamber, Our branching ratios for the 7n'
have been calculated using the additional assumption that the
only strong decay mode of the n' is n' - wmn. This is based
on the experimental result that the observed decay n' -

ntr ntn n® always proceeds via an intermediate wtn"n state,
and further on the fact that n' decay into ntx”, nTn"r%, or

nTr ntn™ has not been observed.

(Since the strong decay and the ‘rr+n_y decay of the n'
have comparable rates, one might worry about a possible I-
nonconserving admixture in the n' - wrn decay amplitude.
One may, however, expect such an amplitude to be consider -
ably smaller than the amplitude for n' — p°y, (a) because of
the much smaller phase space, and (b) because such an ampli-
tude would be either of the order e2, or would represent an I-
nonconserving part of the strong interaction, which is known
to be very small.)

TEHEBS ACERAERAE USEANSNIE CEANETONS SRRDETAEE ATCATIEES ERARCEERE RENARSETN

REFERENCES FOR ETA PRIME

DAUBER 64 DUBNA CCNF § 418 CAUBER,SLATER,L T SMITH,STURK,TICHU //UCLA
DAUBER 2 64 PRL 13 449 CAUBLR,SLATER, SMITH, STORK,TICHO 77/// UCLA
KALBFLET 64 PRL 13 349 G+R.KALEFLEISCH,D.DANL,ARITTENBERG /7 LRL
BADIER 65 PL 17 337 BADIER ) CEMOUL IN, BARLOUTALD +/PAR+SACHZEEMA
KIENILE 65 PL 19 438 KIENZLE,MAGLIC LEVRAT,LEFEBVRLS + /// CERN
RITTENBE 65 PRL 15 556 RITIENBERG,KALBFLEISCH 777777777/ LRL#BNL
TRILLING 65 PL 19 427 +BRUWN s GOLDHABER Sy KADYK s SCANTU /7 LRL
COHN 66 PL 21 347 COHN, MCCULLUCH,BUGG, CONDO/ JORNL + TENN+LNCAR
LONDCN 66 PR 143 1034 LONCON, RAU, SAM I0S,GULDOBERG +//8BNL+SYRACUSE
CUANTUM NUMBER BETERMINATICNS NOT REFERREC TU IN THE DATA CAROS
GALTIERY 65 OXF.VLCL.2,P.10 + RITTENBERG IN ROSENFELD MESDN REVIEW/LRL =0
GALTIERI 66 BERKELEY CONF +RITTENBERG, IN GULDHABER MESUN REVIEW/LRL [=0
MARTIN 66 PL 224352 MART [Ny CRITTENDEN, SCHROEUER /7 INUIANA U I

esssas srsssssus

snee
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H (975,

P2 -3 1=0

EVICENCE NUT YEY COMPELLING, OMITIEE FROM TABLE
FOR COMPILATIUN Skt GULDHABER MFSON REVIEW
1966 BERKELEY CONFERENCE
ALSO COMPILED IN APPENDIX A.

35 H {975) PFASS (MEV)
L] c 50 975.0 15.0 BARTSCH &4 HBC 4.0 Ple P 8/66
M c 30 975.0 APPROX GOLDHABER 65 HBCL 3469 PLe¢P 9/66
[ C 30 998. 10. BENSON 66 DBC 3.65 PI+D 9766
M C EXPERIMENTS ABCVE COMPILED IN GOLDHABER &6 MESON REVIEW
M 50 1000. APPROX . COMP.BY GOLDHABER 6& RVUE C SEt ABUVE L7413
35 H 1975) WIODTH {MEV)
W c 90 120.0 BARTSCH 64 HBC 4.C Plv P 8/66
Ll 4 30 45.0 30.0 BENSUN 66 DBL 3.6% Ple D 10766
w 50 80.0 COMPILEE BY GDLDHABER 66 RVUE € ONLY 3.65,¢ Pl P 3/66
H MESON CROSS SECTION {MICRUBARNS)
€S = 75.0 15.0 BENSON 66 DBC  3.6% PI+D TC HPP 9/66
#PEEee GreRNETEET sesueESEs REssesenE BReseEmen
REFERENCES FOR H MESON
BARTSCH 64 PL 11 167 AACFEN-ZEUTHEN-B IRM-BONN-HAMB-MUNCHEN CLLL
GOLDHABE 65 CORAL GABLES P 76 G. CULDMABER /7 LRL
BENSCN H 66 BERK.CCNF - PRL +MARWUIT,ROt,SINCLAIR,VANDER VELDE// FICH.
GOLOHABE 66 BERKELEY CONF G.GULCHARER y SAMIOS¢ASTIER s SHEN yLAT . ME SO REVIEW
sesuse vensen
sesaus an
¢( 9) 4 PHI {1019,JPC=1-- } I=C
4 PHI MASS [MEV)
M 1017.0 2.0 * ARMENTERD &3 HBC
M 1019.0 2.0 SCHLEIN &3 HBC 2.C K- P
M 1018.6 0.5 MILLER 65 HBC B/66
M 1019, 3. BARLOW 6¢ HBL 1.2 Paan p 11766
M 1021.0 4.0 HESS 66 HBC 1-4 P[- P 9/66
M 1020.0 2.0 LONCON 66 HBC b/66
4 PHI WICTH (MEV)
W 3.4 1.7 ARMENTERO 63 HBC
w . 34 5.0 CR LESS SCHLEIN 63 HBC
L] 3.5 1.0 MILLER D 65 HBC 8/66
L] 10. 3. EARLOW && HBC 1.2 PsarR P 11766
w 10.0 3.0 HESS 66 HOC I-4 PI- P 9/66
L] 6.0 4.0 LONDON 66 HBC 6/66
______ (Ideogran belaw)
HEIGHTED AUVERAGE =4 .46 ¢/- 1.13
SCALE = 1.44 CHISG = 8.3 CONLEV = 0.082
0.30%
0.20p
LONDON 66 HBC
0.10p HESS 66 HBC
BARLOM 66 HBC
—+ MILLER O 65 HBC
| ARHENTERD €3 HBC
0.0g Iy 3 s
o -4
Q 2 ° e
w w w w
v - ~
PHI WIDTH (HEV)
4 PHI PARTIAL CECAY MODES
Pl PHI INTO K+ K- s1€S10
P2 PHI INTO KOt K02 SL1S1L
P3 PHI INYO PI+ PI- P10 (INCLUCINC RHO PI) S 85 3% 2
P4 PHI INTO Pl+ PI—- (VIOLATES G) S 85 8
S PHI INTQ €+ E- § 35 3
P& PHI INTO MU+ MU-— S 4S8 4
PT PH! INTO PIO GAMMA $ 950
P8 PHI INTO ETA GAMMA £145 O
P PHI INTO PL+PI~-GAMMA $ 85 ¥S 0V
PLO PHI INTO OMEGA GAMMA (VIOLATES C} L 1S 0
P11 PHI INTO ETA PIO (VIOLATES C} 5148 9
P12 PHI INTC RHO GAMMA (VIOLATES C} L9s
4 PHI BRANCFING RATIOS
PARTIAL MUDES ACJUSTEC 8Y PROGRAM AHR=123
Rl » PHI INTO {(K+ K-)/TOTAL NLM 1
RL = DEN 123
R1 B 217 0.26 0.06 BADIER 65 HBC 10/66
Rl B CCNTROVERSTAL BACKGROUNC SUBTRACTION .
Rl 252 0.48 0.04 LINDSLY &6 HBC 10/66
R2 & PHI INTO (K1 K2)}/TOTaL NLM 2
R2 - DEN 123
R2 B 25 0.23 0.06 BADIER 65 HBC 10/66
R2 B CCNTROVERSIAL PACKGROUND SUBTRACTION
R2 167 0.40 0.04 LINDSEY 66 HBC 10/66



R3 PHI INTO (PI+ PI- PEC (INCL.RHO PI})/TOTAL  NULM 3 REFERENCES FOR ETA{1CS0}
R3 = DEN 123
R3 B 57 0.51 ' 0.09 BADIER 65 HBC 10/66 BIGI 62 CERN CONF 247 A BIGI,S BRANDT, R CARRARA ¢ /////// CERN
R3 B CONTRCVERSIAL BACKGROUND SUBTRACTION BINGHAM 62 CERN CONF 240 H H BINGHAM,M BLOCH + //PARIS+EC POLY+CCRN
R3 30 0.12 .0.08 LINDSEY 66 HBC 10766 ERWIN 62 PRL 9 34 ERWINy HOYER s MARCHy WALKER y RANGLER /7wl S+BNL
R # PHI INTO (K+ K-)/(K KBAR) NLF L BALTAY 64 DUBNA CONF 1 409 BALTAY,LACH,CRENNELL,OREN,STUMP +/YALE+BNL
RG » DEN 12 BARFIN 64 DUBNA CONF 1 433  BARMIN, COLGOLENKU, YERDFEEV,KRESTNI+// T TEP
BARLOW 66 CERN-TC66-22 -NC EARLOW,»C<ANDLAU+ //// CERN+PARIS+L1VERPUOL
RS PHI INTO (KL K2)/{K KBAR} NLM 2 BEUSCH 66 BERKELEY CONF BEUSCH, FISCHER 4 ASTBURY y MICHEL INI#/E THSCERN
RS . DEN 12 CRENNELL 66 PRL 16 1025 CRENNELL s KALBFLEISCHLAT ¢ SCARR,SCHU+ //BNL
RS 0.44 0.07 LUNDON 66 HBC 10766 CRENNEL2 66 BERKELEY CONF +KALBFLEISCH,LAI, SCARR s SLHUMANN®////// BNL 14JP
RS 10 0.40 0.10 " SCHLEIN 63 HBC 10766 CRENNELL 2 HAS MORE CATA THAN CRENNELL BUT SAME CONCLUSIGONS
: HESS 66 UCRL-16832 R I HESS {(THESIS, BERKELEY) 7/ LRL
R6 @ PHI INTD {PI+ P1- PIO (INCL.RKO P1))/(K KBARINLM 3 HESS REPLACES PRL 9 460 ALEXANDER, DAHL  JACOBS,KALBFLEISCH + // LRL
Ro = DEN 12
R& 030 0.15 LONDON 66 HBC 10/66 sssBEs SessueRes NEReR * O UBICNBERE NABANANER RENEBRNED RRANSGNER KRRRRRADR
- seaue Fasesssve sesessass SEaserses sevuesaes
RT = PHI INTO (PI+ PI- PIO {INCL.RHU PI))/(KL K2) NLM 3
RT » DEN 2
RT » 0.3 OR LESS RERLEY 65 HBC 10766 f (1250) 5 F (1250,JP6=244) 1=0
RB = PHI INTO (Pl+ PI-)/{K KBAR) NLM 4 5 F  MASS (MEV)
RE e DEN 12
R = 0.2 UR LESS LONDON 66 HBC 10/66 " 1250.0 25.0 SELOVE 62 HBC
™ 1260.0 35.0 VEILLET &3 FBC
RY » PHI INTO (L+ E-)/(K KBAR) NLM 5 M 5 1250.0 GUIRAGUSS 63 HBC-
R9 = DEN 12 M 5 1260.0 BONDAR 63 HBC
R9 0.0036 GR LESS CALTIERI 65 HBC 10766 M 1250.0 LEE 64 HBC
R 0.002 LR LESS AZ IMOV 66 SPRK 10/66 M 1240.0 20.0 ACCENST €6 HBC 6766
Mo 1255 13. BARLOW 66 HBL (KOl KOL PODE) 11766
RIO = PHI INTO (MU+ MU-)/(K KEAR) NLM 6 " 1275.0 25.0 WAHL IG 66 SPRK 6/66
RIO = DEN 12
RLO o 0.0053 OR LESS GALFIERI 65 HBC 10766 | ===-=-
R11 ® PHI INTO (ETA GAMMA}TUTAL NLM u S F  WILTF (MEV}
RI11 = . DEN 123
RI1 * 0.2 UR LESS RADIER 65 HBC 10/66 W 100.0 25.0 SELOVE 62 HBC
R11 = 0.08  OR LESS LINDSEY 66 HBC 10/66 L 200.0  OR LESS VEILLFT 63 FBC
W 85 160.0 BUNDAR 63 MBC
RL2 PHI INTO (PI+ P1- GAMMA)/(K KBAR) NLM 9 W 130.0 20.0 LEE 64 HBC
RI2 DEN 12 W 162.0 46,0 ACCENSI 66 HBC 6766
RL2 » 0.05 OR LESS LINDSEY 65 HBC 10/66 W 82, 34. BARLUW 66 HBC (KOL KOl VMORE) 11766
W 100. WAHL IG 66 SPRK 11766
RE3 & PHI INTO (ETA NEUTRALS)/(K KBAR) NLM a
RL3 « DEN 12 =
RL3 « 0.15 OR LESS LINDSEY 66 HBC 10766
5 F PARIIAL DECAY MUDES
R14 * PHI INTO (OMEGA GAWMA) 7 TOTAL NLM o
RL4 = TEN 123 2t F INTC PI+ PI- s 858
RL4 = 0.05  OR LESS LINDSEY 66 HBC 10766 P2 F INTQ 2PI+ 2PI- $ 85 85 8S 8
P3 FINTO K KBAR s12512
R15 = PH1 INTO (RHO GAMMA) / TOTAL NLM o2
RIS @ oEN 1235 ) meee--
RIS » 0.02  OR LESS LINDSEY 66 HBC 10766
S F  BRANCHING KATI0S
senese smsasevar sen sesnssses snssnssas wasess erenssaer
RL & F IATC (4P1N/12P1) (P21/(P1)
REFERENCES FOR PHI RL 0.04 0.06 BONDAR 63 HBC
Rl * 0.04 CR LESS CHUNG 65 HBC
BERTANZA 62 PRL 9 180 BERIANZA,BRISSON sCONNOLL Y HARY + //BNL+SYR
ARMENTER 63 STENA CENF 2 70  ARMENTERUS, EDWARDS,ASTIEK+//CERN+CUF -PARIS R2 ® F [NTO (K KBAR)/(PI P} (P3}/IP1}
CHLEIN 63 PRL 10 368 SCHLEIN, SLATER, SMITH, STURK, TICHO //// LCLA R2 0.09 OR LESS BARM IN 65 10766
R2 = 0-16 Ok LESS WANCLER 65 HBC
BADIER 65 PL 17 337 BADIER, CFMOUL 1N+ BARLOUTALD+ //PAR+LPCHE ZEE RZ = 0.06 OR' LESS BRANDT 66 HBC CONFLLIMIT 0.95  9/66
BERLEY 65 PR 139 B 1097 C BERLEYN GELFAND /////7/1// BNL+CULUMBIA R2 = 0.05 DR LESS BEUTSCHMA 66 HBC 6766
GALTIERT 65 PRL 14 279 A BAREARD GALTIERI,R D FRIPP //////7// LRL R2 0.023 0.006 FISCHER 66 SPRK 9766
MILLER 65 CU-237 (NEVIS 131)CAVIL C MILLER (THESIS) //////7/ COLLMBIA R2 » 0.025 Ok LESS FESS 66 HBL = l.6-4.2 Pl- P 10/66
FILLER 65 INCLUDES DATA OF GELFAND 63 BELUW
GELFAND 63 PRL 11 438 GELFANDy ¥ ILLER s NUSSBAUM,KIRSCH# 7 /COLU+RLTG R #FOR 2+ NCNET SU3 RATES SEE E.G. GLASHOW,SUCOLUW, PRL 154329(65)
AZINCY 66 BERKELEY COCNF. AL IMOV, BALDIN, BELOUSOV,.CHLVILD + /7 CUBNA BESRRE SHFRNVBEE SRANANSES SHANUBESS RECHNSNED SBFLERABE FREBARANRE RESRESLDN
BARLOW 66 CERN-TC66~22 -NC BARLOW,C.ANDLAU+ //// CERN+PARIS+LIVERPGUL
HESS 66 BERKELEY CONF.  +CAFLHARDY,KIRZ,D.H.MILLER /7 LRL REFERENCES FOR F
LINDSEY 66 PR 147 413 JAMLS S LINGSEY, GERALD A SMITH //// LAL
LINDSEY 66 INCLUDES CATA OF LINCSEY 65 AND €6 BELUW SELCVE 62 PRL 9 272 SELLVEs FAGOPIANBRODY,BAKER,LEBOY // PENNA
LINDSEY &5 PRL 15 221 JAMES S LINDSEY,GERALD A SMITH /////// LRL BONDAR 63 PL 5 153 BOWLAR+//AACHEN+B IRM+BONN+DE SY+ [C-LUND#¥P1
LINDSEY &6 PL 20 93 J S LINCSEY,G A SMITH //4//717/171171/7 LRL VEILLET 63 PRL 10 29 VEILLET, FENNESSY B INGHAM,BLOCH+ //PAR+ M LAN
LONDEN 66 PR 143 1034 LONDON s RAU, SAMTUS  GOLDBERG +//BNL+ SYRACUSE LEE 64 PRL 12 342 LEEJRCEs SINCLAIR, VANDERVELDE //// MICHIGAN
CUANTUM NUMBER CETERMINATICNS NOT REFERKREC TU IN THE DATA CARDS BARMIN 65 SJNP 1 870 +COLGOL ENKO+EROFEEV+KRESTNIKUVS/ [TEP MOSC
CHUNG 6% PRL 15 325 CHUNGy DAHL (HARDY JHESS, JACOBS JKIRZ //// LRL
GRAY, L 66 PRL 17 501 4FAGERTY,BIZZARRISCIAPETT] +  // SYRROME JPG GUIRAGDS 65 PRL 11 85 2 G T GUIRAGOSSIAN /7/77111111111171/ LRL
WANGLER 65 PK. 137 B 414 T P WANGLER,A R ERWINyW WALKER //WlSCCNSIN
KENGE BERNANEER HNPERSESE KENAEINER BOKEFEAEE ANREADERE
o sesensrse o srme seeesmmes erssnnsEs Emevmsess ACCENSI 66 PL 20 557 ACCENS Ey ALLES-BURELL I, FRENCH,FRISK+ //CERN
BARLOW 66 CERN-TC66-22 =NC BARLOW,C.ANDLAU% //// CERN4PARIS+LIVERPUOL
n (1050) 3 ETA {1050.JPG=0++}1=0 BEUSCH 66  [PREPRINT} BEUSCHy FISCHER ) ASTBURY  MICHELINT# /E TH+CERN
v BRANDT 66 BERKELEY CONF.  BRANDT,COCCONT,CZYZEWSKI+ //CERN#CRAC+WARS
NAMEC S» BY CRENNELL ET AL. DEUTSCH¥ 66 PL 20 82 DEUTSCHMANN, STEINBERG + //AACH¢RERLIN+CERN
= Ks Ks MAY BE JUST LARGE S-WAVE SCATTERING LENGTH FISCHER 66 PRIVATE COMMUN. W E FISCHER (BASED UN BLLSCH 66)//ETH+CERN
HESS 66 UCRL-16832 R I HESS (THES1S, BERKELEY) 77 RL
3 ETA (1050) MASS {MEV} . WAHLIG 66 PR 147 941 +SHIBATA, GORDON s FRISCH, MANNCLLL //MIT4+PISA U
L 1000.0 APPRGX BINGHAM 62 PBC CUANTUM NUMBER CETERMINATIONS NUT REFERRED TO IN DATA CARUS
M. 1000.0 APPROX BIGI 62 HBC
M. 1000.0 ERWIN £2 HBC 10766 HAGGPIAN 63 PRL 10 533 V HAGOP IANyW SELOVE ////1/7171117/1/ PENNA
M e 30 1030.0 APPROX. BALTAY 64 HBC ADERHOLZ 64 PL 10 240 . AACHEN+BERL IN+B [RM¢ BUNN+HAMBLR+ IC-LUND+#PT 1
M. 1025.0 APPROX .« BARMIN 44 HLBC 6766 BRUYANT 64 PL 10 232 BRUYANT, GULDBER G, HOL DER  FLELKY,HUC/CERN+PA T
M 35 1045. 9. BARLOW 66 HBC 1.2 PBAR P 11766 SODICKSC 64 PRL 12 485 SODICKSUNWAHL [GoMANNELL [,FRISCHY /777 MIT 1
[ 135 1056.0 BEUSCH 66 SPRK 9/66 BARFMIN 65 SUNP 1 230 +COL GOLENKO, ELENSKY EROFEEV+ /7 {TEP PGSCOK  JP
» 20 1068.0 10.0 CRENNELL 66 HBC 6.0 PI- P 6766 -
M M 120 SCATT.LENGTH FITS BETIER. FESS 66 HBC 1.6-4.2 PI- P 10766 sseser wu sensenver » . . we Ssessersee EeseREseE
Cevter PEREEREES INPEECEEE NEEEESAES SESEENERE FSESEREAR SRERRRARE ARGREEEOS
3 ETA {1050) wICTH (MEV) 0 (i1285) 8 L MESCN (1285,4PG= +) I=C
W 35 50. 24, BARLUW 66" HBC 1.2 PBAR P 11766 JPG DISCUSSED AT UXFORD, SEE ROSENFELU 65
Y 50.0 REUSCH &6 SPRK 9766
W 20 80.0 15.0 CRENNELL 66 HBC 6766 8 © MESCN MASS (MEV)
M 1290.0 8.0 D.ANDLAU 65 HBC
[ 1283.0 5.0 HESS 66 HBC 1.6-4.2 P1- P 10/66
3 ETA (1050) PARTIAL GECAY MODES
Pl ETA (1050) INTO KKBAR
P2 ETA (1050} INTO PIPI 8 C MESON WICTH (MEV)
—————— [ 25.0 15.0 O.ANDLAU 65 HBC 9766
W 35.0 10.0 HESS 66 HBC 1.6=4.2 PI- P 10/66
3 ETA (1050) BRANCKING RATIOS
/L« ETA (1050) INTO (PI PI)/{K KBAR) (PL)74P2}
RL » .5 CR LESS CRENNELL 66 HBC S0 PCT CONF LEV  7/66 8 C MESON PARTIAL DECAY MODUES
BesEus SEEEENSAE CHNSEEIRE KESEIPIEY SPURTETER RNGRERRES BENENRAER KEARKNNARN PL C MESGh INTO K KBAR PI S1IS11S 9
P2 C VESCN INTD PI PI RKD $ 95 9L Y
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8 [ MESON BRANCHING RATIOS R3 » F PRIME INTO {ETA ETA)/IK KBAR} (P4)/(P2)
R} s 1.0 OR LESS BARNES 66 HBC CONFLLIMIT 0.95 10/66
RL D MESCN INTO (PI PI RHU) / (K KBAR PI} UM 2 :
RL DEN 1 . R #FOR 2+ NGNET SU3 RATES SEE E.G. GLASHOW,SUCOLUW, PRL 15,329(65)
RL » 2.0 OR LESS HESS 66 HBC C CHARGED PI GNLY 10/66 ‘ .
EESEE BAEEESIEE RESEINGEE VENECEANS BORREEESS AEEIRSEEN EEEEREIRS EEARBERRS
R #FOR 1+ NONET SU3 RATES SEE E.G. GULDHABER, REVIEW BERKELEY CONF.13966
REFCRENCES FOR F PRIME
annene ¥ e axnrEsens shensnees sams .
GLASHOW 65 PRL 15 329 S L GLASHOW, R H SUCODLDW  -//SL3 BERKELEY
REFERENCES FOR D MESON BARNES 66 BERKELEY CONF. ' +CORNAN,GUIDONT,KALBELE[SCH,LUNUUN/BNL ¢SYR [=0
BARNES 65 PRL 15 322 REPLACED BY REFERENCE ABOVE
D. ANDLAU 65 PL 17 347 L.ANDLAU, ASTIER, BARLOW +//COF+CERN+RAD+LIV CRENNELL 66 PRL 16 1025 + KALBFLEISCH,LAL,SCARR.SCHUMANN ¢ 7/ BNL 1
HESS 66 UCRL-16832 R 1 HESS (THESIS, BERKELEY) 77 LRL GOLDBERG 66 SUBMITTED TO NC + LEITNER,MUSTO,0 RAIFEARTAIGH //SYRACUSE
SEE ALSO 65 PRL 14 1074 MILLERs CHUNG, DAHL  HE S5y HARDY \KIRZ+ //LRLHUC CRENNEL2 66 BERKELEY CONF +KALBFLLCISCH)LAL, SCARR  SCHUMANN+///7// BNL 1=0
SRBERE SUSEUBAGE USIAEEASS FRESEEAES TANREREES NESIEEESE NESEATeIE SEmeNmsnt vesnansne sa srissesec sressseve
“usesn sssarasve msmsssass w srssssnse SED BeNSSTIES BEBEIRTSSS YERRSESEN BARIAASS ARSIESKRNS SARFREGES ssNsEEEEs
76 9 RHMD {760,JPG=el-+) lTs=l
E (1420) 6 € MESON (1420,JPG= +) I=C P 0)
9 RHO MASS (MEV)
6 E MESON MASS [MEV)
LI 760 CARMONY 64 HBC
™ 1425. 7. BAILLON 66 HBC C. PBAR P 11766 Me € CARMONY vuss cu.cuursn FOR MOMENTUM TRANSFER LESS THAN & (MPI*%2)
L] 1420.0 20.0 HESS 66 HBC 1.6-4.2 PI- P 10/66 M+ 760. ARMENISE 65 HBC
“a 765.0 5 [ ALFF-STEl 66 HBC + 2-3 Pl+ P 6766
~em——— e ® 783.0 6.0 JAMES 66 HBC + 2.1 PI+ P 6/66
M4 758.0 10.0 JAMES HBC SEE NOTE J BELOW B/66
6 € MESCN WIDTH {MEV) M+ ) FROM JAMES WE USE MASS CALC FOR MOMENTUM TRANSFER LESS THAN 2.5 MPI%$2
W 80. 10. BAILLON 66 HBC C. PBAR P 11766 M 750.0 3.0 BALTAY 66 HBC +- 0.0 PBARP 6766
W 60.0 20.0 HESS 66 HBC 1.6-4.2 PI- P 10/66 M+ T30. 11. BARLOW ° 66 HBC +- 1.2 PBAR P 11766
————— M- * 748.0 KENNEY 62 HBC -
- 765.0 10.0 ERWIN 63 HBC -
6 E MESON PARTIAL DECAY MODES M- % 130 775.0 GUTRAGOSS 63 HBC -
M- 768.0 5.0 BLIEDEN 65 MMSP - 3-5 Pl~- P &7
PL E INTO K Ke(890) s10Ul8 L= 772.0 19.0 FIDECARG 66 SPRK - 2.5 PI-,T CJT18 11/66
P2 E INTC K KBAR PI $12512S 8 M- 76040 5.0 HAGOPIAN, 66 HBC - 3.0 PI- P
P3 E MESON INTO PI P1 RO S 955U 9 M- 777.0 6.0 MILLER 66 HBC =~ 2.7 PI-,T QT 5 9/66
P4 E INTO PI(1003) PI L16s 8 M- 775.0 5.0 MILLER 66 HBC - 2.7 PI-,T CITLO 9/66
“ o+ 76840 5.0 MILLER 66 HBC = 2.7 PI-,T CJT20 9/66
------ n- 749.0 3.0 WEST 66 HBC -~ 2.1 PI- P 10766
(Ideogram below)
6 € MESON ERANCHING RATIOS
Rl E INTO K Kel890)/((K Ke)+(PI{10C3) P1)} NLM |
RI e DEN 1 4 UEIGHTED AVERARGE =75B8.97 +/- 3.67
RL - .50 .10 BAILLON 66 HBC 11/66 SCALE = 2.04 CHISO = 33.4 CONLEU = .001
R2 e E MESCN INTO (P1 PI RHU} / (K KBAR PI) N3 T
R2 = D 2 0.6k
R2 = 2.0 OR LESS HESS 66 HBC G CHARGED PI CNLY 10/66
R #FOR 1+ NCNET SU3 RATES SEE E.G. GOLOHABER, REVIEw BERKELEY CONF.1966
SEOPER FORFENEER FAEERANLY FENNINGEE CRINLIANS FESPSESSS NIEERNEES NERANRAES
L -+ WEST 66 HBC
REFERENCES FOR E MESON 0.4 NILLER €6 HBC
HAGDPIAN €€ HBC
ARMENTER 64 DUBNA CCNF 1 467 ARMENTEKOS,EDWARDS,JACOBSEN,ASTIER+ //CERN - BLIEDEN 66 MHSP
ROSENFEL 65 OXFCRC CONF 58 A H ROSENEELD /////111777117/1/1 LRL--RVUE ——
BAILLON 66 PREPRINT - NC +EDWARDS +D .ANDLAU+ASTYER+ //// CERN+CDF+IR GUIRAGOSS 63 HBC
BARASH 66 CU258(NEVIS 154} BARASF.KIRSCHsMILLERsTAN //////// COLLMBIA i ERUIN 63 HBC
HESS 66 UCRL-16832 K 1 HESS (THESIS, BERKELEY] 7/ LRL KENNEY 62 HBC
SEE ALSC 65 PRL 14 1074 MILLER, CHUNG, DAHL , HE SS,HARDY ,KIRZ#+ /LRL+UC 0.2p BRARLDW 66 HBC
BEREAN RESENNRIY SRINNNSES DRASINEED SPEEIIINL PISSNRIAE BINSIESNSS NSEERARES —_— JRHES 66 HBC
srsenn » - . [ ALFF-STEI 66 HBC
ARMENISE €5 HBC
KSKS“44°) 29 KS5KS(1440) ANU RHURHO(1410) (4PG= +) I GTE O —
pp (1410 0. " , N
EVIDENCE NOT YET COMPELLING, OMITTED FROM TABLE . o o o
o o o o
29 KSKS ANC RHORMG MASS (MEV) o - 1 &
~ ~ ~ @
" 1410.0 BETTINI 66 DBC C 0. PBARP TG 5PR 9766
M 1439.0  SHOULDER ON A2  BEUSCH 66 SPRK  5-12 PI- P 9766 RHO +- BASS  (MEV)
29 KSKS ANC RHORFO WIDTH (MEV} MO * 190 750.0 20,0 SAMIODS 62 HBC 0
"o 300 760.0 10.0 ABOLINS 63 HBC 0
W 90.0 BETTINI 66 DBC C 0. PBAR P TO SPR  9/66 MO 763.0 10,0 ERMIN 63 HBC 0
W 43.0 40.0 BEUSCH 66 SPRK 5-12 PI- P 9766 MO * 180 775.0 GUTRAGOSS 63 HBC 0
uo 500 770.0 10.0 GOLDHABER 64 HBC 0
veanse u Y SEESNEEEK SEEENEEES SEEVEEEEE BEEEESEEE sRENNENES MO * 135.0 10.0 ALYEA 65 DBC 0 2.2 k- P 6766
"o 750.0 CLARK 65 SPRK 0
REFERENCES FOR KSKS{1440) AND RHO RHO{1410) Mo 763.0 DERADO 65 DRC 0 4.0 PI- P 6766
. “O 750.0 15.0 GUTAY 55 nnc« 0 2.0 PI- P 6766
BETTINI 66 NC 42A 695 +CRESTI,LIMENTANT LORIA,PERLZZO+//PAD+PISA MO N 136.0 LARK 0 1.5 PI- P 10766
BEUSCH W 66 BERKELEY CONF 4ASTBURY, FINOCCHUARO s MICHEL IN//CERN » ZURICH MQ N AT PI Pl SBATY ANGLE OF 90 DEG. NIYNBUT INTERFERENCE MITH NONRES.BACKGD
MO M CLA 65 SPRK 0 1.5 PI- P 10766
S ENE BEAREEEAS FENESBUNG SEEERESAE CRPEAIIET TRESOANAE EEETAARSS ERSakARER MO M AT PI Pl scnt.mcus OF 90 DEG. lLLu\llNG FOR INTERF.WITH NONRES.BACKGD
4% sNRRASER SReRERAESE SANEEES eEEARLEE RRRGRGASA AEESEEASE SENAARGEE “0 168.0 ACCENSI 66 HBC 0 5.7 PBARP 6766
Mo 750.0 5 o ALFF-STEI 66 HBC 0 2-3 Pl+ P 6786
fl(' MO T49.4 3.3 BALTAY 66 HBC 0 0.0 PBARP 6766
500) 13 F PRIME (15C0,JPG=24+) [=C vo 145, 9. BARLOW 66 HBC 0 1.2 PBAR P 11766
HO 173.0 12.0 CASON 66 HBC 0 7.0 PI- P 9/66
13 F PRIME{15C0) MASS (MEV) uo 175.0 5.0 HAGOPIAN 66 HBC 0 3.0 PI- P 6766
MO 165.0 8.0 JAMES 66 HBC 0 2.1 PI+ P 6766
M - 14 1480.0 CRENNELL 66 HBC 6.0 PI- P 8/66 MO 770.0 4,0 MILLER 66 HBC 0 247 PI=T CIT20 9766
L] 35 1514.0 16.0 BARNES 66 HBC K1 K1 ONLY 5.0 K-P  9/66 L1 160.0 3.0 WEST 66 HBC 0 2.1 P1- P 10766
______ M0 P IN PHOTOPRODUCTION EXPERIMENTS THE RHOO MASS VALUE APPEARS SHMIFTED
MO P 740.0 1o.o LAMZERDTT 65 CNYR 0 GAMMA P 10766
13 F PRIME(1SCC) WIDTH (MEV) MO P 728.0 .0 CLAMBRIDGE 66 HBC 0 1.0-6.0 GAMMA P 10/66
M0 P 728.0 a 0 GERMAN ca 66 HBC 0 3.5-5.8 GAMMA P 10766
W 35 B6. 23. BARNES 66 HBC K1 KL ONLY 5.0 k-P 10/66 (Ideogran on next page
] 290 155.0 TnabeTEk 63 nac -0
M 740.0 WALKXTR 62 HBC -0
13 F PRIME PARTIAL DECAY MODES M 240 752.0 ALITTE 63 HBC -0
] ' 765.0 LEE 65 HBC -0
2 F PRIME INTO PI+ PI- s08508
P2 F PRIME INTD K KBAR 512512 —————= —on e
P3 F PRIME INFO K Ke(890) S16U18
P4 F PRIME INTD ETA ETA $14514 9 RHO WIDTH (NEV!
N+ C 77.0 20.0 CARMONY 54 HBC +
W+ € CARMONY WIDTH CALCULATED FOR MOMENTUM TRANSFER LESS THAN 4 (Mpl##2)
13 ¢ PRIME BRANCHING RATIUS we 90, 10.0 SACLAY 63 HBC +
We 160. 10. ARMENISE 65 HBC +
RI & F PRIME INTO (PI+ PI-)}/(K KBAR) (PL1/(P2) W 100.0 ALFF-STEf 66 HBC + 2-3 PI+ P 6766
Rl » 0.14 OR LESS AARNES 66 HBC CONF.LIMIT 0.95 10/66 e * 177.0 15.0 JAMES 66 HBC + 2.1 PI+ P 7766
Rl N su3 .03 ESTIMATE FROM SU3 GLASHOW 65 SU3 we 147.0 19.0 JAMES 66 HBC SEE NOTE J BELOM 8/66
W+ J FROM JAMES WE USE WIDTH CALC FOR MOMENTUM TRANSFER LESS THAN 2.5 MPI®e2
R2 « F PRD‘E mm u< KBAR} / TGTAL (P21 /TOTAL
R2 GOLDBERG 66, WITHDRAWN * 8/66 we 150.0 30.0 BALTAY 66 HBC +- 0.0 PBARP 6766
R2 X annss 56 POINT uur THAT F PRIME UNRESOLVABLE FROM E MESON ' 130. 25. BARLOW 66 HBC +- 1.2 PBAR P 11766



- & 6540 20.0 ERWIN 63 HBC -
W- *® 130 125.0 GUIRAGOSS 63 HBC - BATON 64 NC 35 713 BAYON,B8ER THELDT ,ALLES (BORELLY + /CEN+BOLOG
- 98 180.0 BONDAR 64 HBC - BANDAR 64 NC 31 729 BONDAR+ /ZAACHEN+BIRM+BONN+DESY+1 MP-COL+MPI
L& 127.0 5.0 BLIEDEN 66 MMSP - 3-5 pPI- P 6766 CARMONY 64 DUBNA CONF 1 486 CARMONY,ADA,LANDER,NG H XUONG,YAGER //UCSD
Lo 150.0 20.0 HAGOPIAN 66 HBC - 3.0 PI-P 6766 DAUDIN 64 REPORT CEA-R-2525 DAUDIN,JABIDL,MONGELLT + ///// SACLAY+BAR]
W- 137.0 17.0 MILLER 66 HBC - 2.7 /66 GOLCHABE 64 PRL 12 336 GOLDHABER ;BROWN s KADYK,SHEN, TRILLING/ LRL$UC
W= 145.0 12.0 MILLER 66 HBC - 2.7 9766
LE 153.0 13.0 MILLER 66 HBC - 2.7 9766 ALYEA 65 PL 15 82 ALYEA,CRI TTENDEN,MARTIN,RHODE + // INDIANA
W= 149,.0 13. WEST 66 HBC - 2.1 PI- P 10766 ARMENTISE 65 NC 37 361 SACLAY+OR SAY+BARI+BOLOGNA (COLLABORATION )
BLIEDEN 65 PL 19 444 BLIEDENJFREYTAG »GEIBEL,HASSAN + //7/// CERN
W0 * 190 150.0 20.0 SAMIOS 62 HBC L] CL ARK 65 PR 139 B 155¢& A CLARK,CHRISTENSON,CRONIN, TURLAY/PRINCETO
WO * 160 175.0 GUIRAGOSS 6 DERADC 65 PRL 14 872 DERADO, KENNEY (POIRTER,SHEPHARD/ / NOTRE DAME
LD 300 90.0 10.0 ABOLINS 63 HBC ] GUTAY 65 NC 39 381 GUTAY,LANNUTTL ,TULY //7/7/7//7/777/77 FLORIDA
wo 165.0 20,0 ERWIN 63 HBC o LANZEROY 465 PRL 15 210 LANZERDTYE ,BLUMENTHAL EHN,FAISSLER #/HARVD
L]+] 96 210.0 B ONDAR 64 HBC o LEE 65 MICH 04938 YONG-YUNG LEE //7/7/7721717117771 MICHIGAN
Wo 500 130.0 GOLDHABER 64 HBC 0 WOLF 65 PL 19 328 G WOLF Z/7717/777708028 0077007777077 F DESY
WO 110.0 20.0 ALYEA 65 DBC 0 2.2 K~ P 6766 ZDANIS 65 PRL 14 721 IDANTS,MADANSKY KRAEMER + /777777 JHU+BNL
Wo 130.0 CLARK 65 SPRK 0
W0 150.0 DERADO 65 HAC 0 4.0 PI- P 6766 ACCENST 66 PL 20 557 ACCENSIsALLES-BORELLI yFRENCHFRISK+// CERN
WO 80.0 15.0 GUTAY 65 HBC 0 2.0 PI- P 6766 ALFF=STE 66 PR 145 1072 ALFF-STEINBERGER,BERLEY,BRUGGER+// COL+RUTG
Wo 150.0 10.0 LANZEROTT &5 CNTR ] BALTAY 66 PR 145 1103 #FRANZINI LUTJENS ySEVERINS ,TYCKQ+/ COLUMBTA
wo 72.0 30.0 ACCENSI 66 HBC 0 5.7 PBARP 8766 BARLOW 66 CERN-TC66-22 -NC BARLOW,D. ANDLAU+ //// CERN+PARIS+LIVERPOOL
wo 100.0 ALFF~STEI 66 HBC 0 2-3 P+ P 6766 BLIEDEN 66 NC 43 71 +FREYTAG+GEIBEL yHASSAN KIENZLE+ //7// CERN
L1 146.0 17.0 BALYAY 66 HBC 0 0.0 PBARP 6766 CAMBRIDG 66 PR 146 994 CAMBRIDGE BUBBLE CHAMBER GROUP //MIT+HARV+
L] 92. 424 BARLOW 66 HBC 0 1.2 PBAR P 11766 CASON 66 PR 148 1282 N M CASON 77 WISCONSIN
wQ 175.0 CAMBRIDGE 66 HBC 0 5-6 GAM P 9766 DE PAGTE &6 PRL 16 35 DE PAGTER+//CAM EL ACC+MIT#+NORTHEAST+ SLAC
wa 57.0 25.0 15.0 CASON 66 HBC 0 7.0 PI- P 9766 DEUTSCHM 66 PL 20 82 DEUTSCHMANN,STEINBERG +//AACH+BERLIN+ CERN
Wo 120.0 10.0 HAGOPIAN 66 HBC 0 3.0 PL- P 6766 FERBEL 66 PL 21 111 FERBEL /7717177704 727877777/1777 ROCHESTER
wWo 103.0 13.0 JAMES 66 HBC 0 2.1 PI+ 6766 FIDECARD 66 PL 23 63 G+M FIDECARD,J POIRIER,P SCHIAVON // CERN
wo 160.0 15.0 MILLER 66 HBC 0 2.7 PI-,T LUT20 9766 GERMAN C 66 BERKELEY CONF GERMAN COLL./ AACH+BERL+BONN+HANB+HE D+MUN
wo 173.0 13.0 WEST 66 HBC 0 2,1 PI- P 10766 HAGOPIAN 66 PR 145 1128 HAGOPTAN, SELOVE ,ALI TTI ,BATON®// PENN#S ACL AY
(Ideugrums below) HERTZEAC 66 PREPRINT HERTZBACY y KRAEMER s MADANSKI 4 ZDANIS+/ JHU+BN.
Ll 290 110.0 CHADWICK 63 HBC +-0 (SEE ALSN ZDANIS 65)
HUSON 66 PL 20 91 HUSON+ALLARD 4DRIJARD yHENNESSY + //CORSAY+EP
W 120.0 WALKER 62 HBC -0 JAMES 66 PR 142 896 F E JAMES,KRAYBILL //7///// YALE+BROOKHAVEN
W 125.0 15. LEE 65 HBC -0 MILLER 66 RERKELEY CONF. MILLER,GUTAY, JOMNSCN,LOEFFLER ¢ // PURDUE
WEST 66 PR 169 1089 WEST,BOYD ,ERWIN,WALKER ///7////7 WISCONSIN
W+ 176.0 WOLE 65 RVUE 6766
SEENESR REEEEERER
—————— L2211} ** *EERE RS0
9 RHO PARTIAL DECAY MDOES
Pl RHO INTO 2P1 S 85 8
P2 RHO INTD 4P1 S 85 85 85 8 36 DELTA MESUN (963,JPG= ) 1 =1
P3 RHO INTO P1 GAMMA S 85 0 8 (965)
P4 RHO INTOD E+ E- 5. 35 3 COMPILATION AVAILABLE SEPARATELY IN LCRL-BO3U-SPECTRA
Ps RHQ INTO PI ETA 5 8514 ‘
P6 RFO INTO MU+ MU- S 4S 4 36 "DELTA (963) MASS (MEV)
9 RHO ARANCHING RATIOS M SEE GOLDHABER MESCN REVIEW, 1966 BERKELEY CCNF
R1 * RHO INTO 4PI/2P1 P237tP1) M 910. TURKOT 63 MMS ¢+ 3.3 PP TC U + MM 10/66
L] 262 962.0 5.0 KIENZLE 65 MMS - 3-5 PI- P /66
R1 % RHO+ INTOD (Pl+~ PI+ PIl- PIO) / (PI+- PIO} M . 36 965.0 ALLEN 66 HBC - 1.7 Pt=- P 9/66
RL * D.026 OR LESS BLIEDEN 66 MMSP - 3-5 PI- P 6766 M 106 965.0 COMPILAT ION BY ALLEN &6 HBL +-C l-g P P 9766
Rl » 0.01 DR LESS DEUTSCHMA 66 HBC + 8.0 PIe P 6766 L] 966.0 8.0 DOSTENS b6 MM 3. PP TC L + M 9/66
R1 * 0.002 OR LESS FERBEL 66 HBC +- PI+~ P ABOVE 2.5 10/66 FOR RESULTS WHICH DO NOT SUPPURT ALLEN 66, SEE JACOBS €& AND WEST 66
R1L * 0.0035 0.004 JAMES 66 HBC 11766
Rl # RHOD 0 INTO (PI+ PI- PI+ P1-) / (PI+ PI-)
RrR1 * 0.008 OR LESS JAMES 66 HBC + 6766 36 DELTA (963) WIDTH (MEV)
R1 * 8 0,006 OR LESS GERMAN CO 66 HBC 0 3.5-5.5 GAMMA P 10/66
. L] 50. TURKOT 63 MMS 4+ 3.3 PP TC U + MM 10/66
R2 * RHO INTD PI GAMMA/2PI (P3/P1}) W 262 5.0 QR LESS KIENZILE 65 MMS - 3-5 PI- P 9766
R2 0.02 OR LESS DAUDIN 64 HBC + W 36 25. OR LESS ALLEN 66 HBC - it.7 Pi- P /66
R2 N° 0.02 DR LE LANZEROTT 65 CNTR 11766 W 10.0 DR LESS OOSTENS 66 MMS + 3, P P TC D + M 9/66
R2 N ONE PION EXCHANGE MODEL USED IN THIS ESTIMATION
RZ2 % 0.005 OR LESS FIDECARD 66 SPRK =— 0.97 CONF LEV 10766
R2 M 0.004 OR LESS GERMAN CD 66 HBC 0 3.5-5,5 GAMMA P 10/66
RZ M ONE PION EXCHANGE MODEL USED IN THIS ESTIMATION 36 DELTA MESON PARTIAL DECAY MODES
R2 =* 0.007 OR LESS YUSON 66 HLBL - 6766
PL CELTA PESCN INTO 2 PI s 85 8
R3 * RHO INTOLE+ E-1}/(PI+PI-} (UNI TS 10%%-4) P4/ (P1) P2 DELTA PESON INTO 3 PI $ 95 95 9
R3 0.65 l.1 [\ ] AERTZBACH 66 SPRK ASSUME SU(3)+MIXING 10766 P3 CELTA PESCN INTO 4 PI S 95 95 95 9
P4 . DELTA MESON INTO S PI
R4 # RHD INTO (PI ETA}/I2P1) (P5)7(P1) PS DELTA PESCN INTOD ETA PI S145 9
R4 * 0.03 OR LESS DEUTSCHMA 66 HBC + B.0 PI+ P 6/66 P6 DELTA MESCN INTO R+O PI L 959
RS * RHO. INTD {MU+ MU=)/{PI+ PI=) (UN 10%%=-4) [E T 2 O e e
RS 0433 0.16 0.07 DE PAGTER 66 CNTR 0 5.2 GAM P 6766
RS * 14. DR LESS HERTZBACH 66 SPRK 10766 36 DELTA MESCON BRANCHING RATIDS
L ahded Rl CHARGEC DELTA INTO (1 CHARGED) / (3 DR MORE CHARGED)
Rl 1.3 0.9 0.7 KEENZLE 66 MMS - 3-5 PI- P 9/66
REFERENCE S FOR RHO
o
ANCERSON 61 PRL 6 365 ANDER SONyBANG BURKE (CARMONY SCHMITZ // LRL
KENNEY 62 PR 126 736 V P KENNEY,W D SHEPHARD,C D GALL /KENTUCKY REFERENCES FUR DELTA{963)
SAMIDS 62 PRL 9 139 SAMIOS,BACHMAN,LEA+ // BNL+CCNY+COLUMMKENT
WALKER 62 CERN CONF 42 W D WALKER,E WEST A R ERWIN + // WISCONSIN TURKOGY 63 SIENNA CONF 1 661 +COLLINS.FUJIIKEMP+ ////// BNL+PLTTSBURGH
XUONG 62 PR 128 1843 NGUYEN HUU XUONG +GERALD R LYNCH ///7/7/ LRL KIENZLE 65 PL 19 438 + MAGLIC,LEVRAT,LEFEBVRES + /4 CERN
ALLEN D 66 PL 22 543 4GP FISHER,G GOCDEN,L MARSHALL,StARS//CULU G=+
ABOLINS 63 PRL 11 381 ABOLENSLANDER yMEHLHOP,NGUYEN,YAGER / UCSD JACOBS 66 DISS. BERKELEY LaD.JACQBS F//1711178708220707207788717 LRL
ALITTI 63 NC 29 515 ALITYI BATCN,ARMENI SE4/SAC+ORSAY+BARI +80LD ODSTENS 66 PL 22 708 +CHAVANON, CROZON, TOCQUEVILLE 7/ SACLAY,CF l=1
CHADWICK 62 PRL 10 62 CHADWICK,DAVIES,DERRICK,CRESTE + / OXF+PAD WEST 66 PR 149 1089 WEST,BUYD,ERWINIWALKER /////777/ wmlSULUNSEN
GUIRAGOS 63 PRL 11 85 ZAVEN GUIRAGOSSIAN //7/7/777771177177777 LRL
ERWIN 63 STENA CONF 1 112 ERWINsSATTERBLOM.WALKER,WESY /// WISCONSIN AREDES ANILTCIEE FRVILSNEE FNIAFANND AGRSENNEE RAEAFENIE FENNBENOE CORANNIES
SACLAY 63 SIENA CONF 1 239 SACLAY+ORSAY+BARI + BOLOGNA(COLLABCRAT ION} BOROEE NRUNRINIE REENRNAEN PERNSHOUN UINSINNNE NASEEEEES BDEBEANGES SNMRERNNE
MEIGHTED RUERAGE =7§9.91 +/- 2.6§ WEIGHTED AVERRGE =131.17 +/- 7.42 UEIGHTED AVERAGE =117.4 +/- 10.3
SCALE = 1.73 CHISQ = 35.8 CONLEY = .001 SCALE »2,10 CHISO = 30.7 CONLEV = .001 SCALE = 2.37 CHISQ = 61.8 CONLEV = .0D1
T c.sf - WEST 66 HBC
UEST 66 HBT MILLER €6 HBC
MILLER 66 HBC 0.6 JANES 66 HBC
0.6} AU JANES 66 HBC HAGOPIAN 66 HBC
HAGOPIAN 66 HBC CASDN 66 HBC
CASDN 66 HBC UEST 66 HBC O.ab BARLAM €6 HBC
BARLOM 66 HBC MILLER 66 HBC . BALTAY 66 HBC
[ BALTAY 66 HBC 0.4} HAGDPIAN 66 MBC ALFF-GTEI 66 HBC
0.4 ALEF-STEL 66 HBEC BLIEDEN 65 MNSP ACCENSI 66 HBC
~ | ACCENSI 66 HBC BONDAR 64 HBC A BUTAY €5 HBC
suTaY 65 HBC 6UIRAGOSS 63 HBC DERADD 6§ HBC
DERADO 65 DBC BARLOW 66 HBC 0.2k CLARK 65 SPRK
2h CLARK 65 SPRK 0.2 } JANES 66 HBC ALYEA 65 DBC
0-2 GOLOHABER 64 HBC — ALFF-STEI €6 HBC — GOLDHABER €4 HBC
ERUIN 63 HBC ARMENISE 65 HBC BONDAR 64 HBC
A ABOLINS €3 HBC SACLAY 63 HBC —_— ERWIN 63 HBC
ABOLINS 63 HBC
0.0 » . : 0.0 + £ £ 0.q s 2 "
d = 4 = = = d e < et = 4 = = B
(=] Q 2 o o o2 Q o o o o o o o 2
o~ - © m o ~ w o n o w (=] o o
[\ ~ ~ ~ o @ - 1 ~ ~ -« ~ £
RHD O MASS (MEU) RHO +- WIDTH (NEV) RHO O WIDTH (MEU)



v, (1003) 16 PI{1003,4PG= ) I=1 11 B MESON MASS (MEV}
- 16 PIC1003] MASS (MEV) " 80 1220.0 ABOLINS 63 HBC +
> KK M 1220.0 HESS 64 HBL  ~
N 1060.0 BELYAKOV 64 PBC 7.5 PL- P 6/66 M 1220.0 GOLDHABER 65 HBC
M & 50 1025.0  APPROX. ARMENTERG 65 HBC +- 0.0 PBAR P M 344 1200.0 15.0 BALTAY 66 HBC 0.0 P8AR P 9/66
» 143 1003.3 7.0+SYSTEMATIC ROSENFELD &5 RVUE +- a/66 ] . FOR EVIDENCE THAT THE B IS JUST DECK EFFECT, SEE CHUNG 66
Ta— SCAT. LENGTH 2 TO 6 FERMIS.BALTAY 66 HBC 3.7 PBAR P 8/66
Mo SCAT. LENGIH 2.44-.5 FERMI BARLOW 86 HBL +- 1.2 PBAR P 11766
[ 11 B MESON WIDTH (MEV)
16 PII1003) WIDTH (MEV) W 60 100.0 20.0 ABOLINS 63 HBC +
w 180.0 30.0 HESS 64 HBL -
W 60.0 BELYAKOV &4 PBC 6/66 W 80.0 GULDHABER 65 MBC
W & 50  40.0  APPROX. ARMENTERU 65 HBC  +- w 344 100.0 30.0 _BALTAY 66 HBC 0.4 PBAR P 9/66
W+ 143 57.0 13.0+5YSTEMATIC RUSENFELD 65 RVUE +- 6766
W 70. 15. MONTANET 66 HBC nsee | - -
LL B MESON PARTIAL DECAY MODES
le PL{1003) PARTIAL CECAY MODES PL 8 MESCN INTO OMEGA+PI L1s 8
P2 B MESON INTOD 2PI+ 2PI- S uS 85 85 8
Pl PI{1003} INTO K KEAR s10511 P3 B MESON INTO K KBAR 510510
P2 P1(1003) INTO ETA P1 5145 8 P4 8 MESON INTO PE PI s 8s 8
] 8 MESCN INTO PI PHI HE I
The T = 1KK enhancement has been seen only in pp
D iTae: 11 B MESON BRANCHING RATIOS
annihilations, where no nw mass spectra are known to us, .
There are nm spectra in = "p interactions [see Alitti et al, RL = B [NTO 4PI/ICMEGA PI} (P2y/tP)
i RL e 0.5 OR LESS ABOLINS 63 HBL +
Phys. Letters 15, 69 (1965)], but there the total production
of KK, is €3 b at 3.2 GeV/c [see Richard I. s et R2 ® B MESCN INTO (K KBAR}/(UMEGA P1) (P3)/(PL}
1 Ly /el L. Hes al., R2 » 0.02 OR LESS HESS 66 HBC - 1.6-4.2Z PI- P 10/66
Phys Rev, Letters 17, 1109 (1966)].
- R3 * B MESCN INTO {PI PI)/{PI UMEGA) (Par/(P1)
Beeens SREASEENE SETETESes EERERNRES TESEEAERS ESARASRE CRESSEPES SEremSENE R} = 0.3  OR LESS ADERHDLZ 64 HBC 1766
REFERENCES FOR PI(1CC3) R4 e B MESON INTO (PI PHII / (PI OMEGA) (PS)/1P1)
Re o 0.015 OR LESS HESS 66 HDBC 1.6-4.2 PI- P 10/66
BELYAKOV 64 JINR P-1586 BELYAKOV,VIRYASUV,KLADNITSKAYA + /// DUBNA
ARMENTER 65 PL 17 344 ARMENTERUS, EDNARDS , JACOS SEN +// /CERN+PARES HAENAE SNLWATESG SHEERATAS SEMCESNEN SOINEEIEE SELESEELE KesEERSEA mEaEREAEE
ASTIER 65 CXFORC ABSTRACT 143 AND SUPPLEMENT P 13 // CERN+CULL DE FR.
BARASH 65 PR 139 B 1659  +FRANZINT,KIRSCH,MILLER, STEINBERGER+/COLUM REFERENCES FOR B MESON
ROSENFEL 65 OXFORC CCNF 58 A W ROSENFELD ///77/47174071711] LRL--RVUE .
BALTAY 66 PR 142 B 932 4LACH, SANOWEISS, TAFT, YEH, STONEHILL+ //YALE ABOLINS &3 PRL 11 381 ABOL INS s LANDER ¢ MEHLHOP , XLONG s YAGER // UCSD
BARLCW 66 CERN-TC66-22 -NC EARLUW,D.ANDLAU+ //// CERN+PARIS¢LIVERPUUL BONDAR 63 PL 5 209 BONDAR, CODD +//7 AACHEN 48 [K M +HAMB4 [C~LOND+ P
MONTANET 66 PRIVATE COMM. LoMUNTANET 7/7/77771777771770111/7/11 CERN ADERHOLZ 64 PL 10 240 AACHEN+BERL IN+B IRM+BONN+HAMB UR+ IC—LUND+ MP ]
HESS 64 DUBNA CCNF 1 422 hESS, CHUNG, DAHL \RARDY,KIRZSMILLER ///7 LRL
seerse smaseasss smnssravs & 4308 nasesnsns mesasesen nasmsavan Ressasens SEE ALSC CHUNG 66
EReERe SERURESEE SEENIEEEE FEREELERS VOREEREEE PEENEGYRE SEASEEEAS EEesesAvs GOLDHABE 65 PRL 15 118 G GULEHABER,S GOLDHABER,KADYK,SHLN /// (HL
BALTAY C 66 BERKELEY CONF +FRANZ INT, SEVER [ENS, YEH, ZANELLO //BNL ,CCNY
Al (1080) 1o a1 meson (1079, 4PG= -1 1=1 CHUNG S 66 PRL 16 481 SNEVEU, DAKL JKIRZ,\MILLER s GLIRAGOSTAN // LRL
HESS 66 UCRL-16832 R T HESS (THESIS, BERKELEY) 71 LRL
SEE COMPILATIUN AND DISCUSSION IN G.GOLDHAVERS REVIEW )
1966 BERKELEY CONFERENCE, QUANTUP NUMEER DETERMINATIONS NOT REFERRED Tu IN THE DATA CARDS
10 &1 MESON MASS (MEV} CARMCNY 64 PRL 12 254 CAKMONY s LANDER , R INOFLE I SCH, XUONG , YAGER/7UC  JP
" 1080.0 ADERMOLZ 64 HBC WERUEs BNERERNEE HORUASAEA ANEERSIAA RUSEAENSE CEeEReSeE EaRaReias Senseates
" 1080.0 20.0 ALLARD 64 FBC - wee wesne erenes vesunnren sren « evseseres sreseever mersonnes
N 1080.0 10.0 HESS 64 HBC -
" 1076.0 14.0 DEUTSCH 2 66 HBC + 9/66 A2 (1300) 12 A2 MESON (1300,4PG=2+-} 1=1
————e- SEE COMPIL. AND DISC. IN G.GULDHABERS REVIEW 1966

BERKELEY CONF.

10 AL MESON WIDTH {MEV)
12 A2 MESON MASS [MEV)

W 80.0 ADEKHOLZ 64 HBC
W 150.0  APPROX ALLARD 64 FBC -
W oo 100.0  APPROX HESS 64 MBL - [ 1320.0 ADERHOLZ 64 HBC
W 130.0 50.0 40.0  DEUTSCH 2 66 HBC + 9766 " 1335.0 10.0 GOLDHABER 64 HBL #- 3.7 PI+- P
M 1285.0 ARMENTERD 65 HBC KLKL DECAY 6/66
------ - “ 1270.0 DERADO 65 HBC 6/66
8 130 1310.0 FOR INO 65 DBC + C 4.5 PI+ D 10766
10 Al PARTIAL CECAY MODES " 1425 1290.0 5.0 LEFEBVRES 65 MM3P - 6/66
M 1300.0 SEIDLITZ 65 DBC - 6766
oL AL INTO RHD PI Lo9s 8
P2 Al INTO KEAR K S1CSLL M 1325.0 BAR [ 66 DBC C 5.1 PI+ D 10766
3 Al INTO ETA PI 5145 8 " 1317. 3. BARLOW 86 HBC  +- (K KBAR MDUE) 11766
[ Al INTO ETA PRIME PI L2s s M 1333, 13. BARLOW 66 HBC +- (K KBAR MOUE) 11/66
" 1290.0 10.0 BARNES 66 HBC - 6766
------ “ 1310.0 10.0 BENSON 66 DBC 6/66
“ 1325.0 BEUSCH 66 SPRK ' 0 5~12 Pi~ P 10766
10 Al BRANCHING KATIOS " 1317.0 5.0 CHUNG 86 HBL -0 3-4 PI- P 10/66
M 1280.0 DEUTSCHMA 66 HBC + 8.0 Pl+ P 6/66
RL = Al INTO (KBAR KJ/{RKO PI) (P2)/(P1} M« 1800 1310.0 10.0 COMP.BY FERBEL 66 - Ple~ P 10766
YR 0.0 OR LESS DEUTSCH 1 66 HBC + 6/66 L] 1260.0 10.0 LEVRAT 66 MMS - T7-12 Pl-.P 10/66
RL 0.0025 CR LESS HESS 66 HBC - 4.0 PI- P 10766 oS 1312.0 10.0 LEVRAT 66 MMS - T-12 PI- P 10/66
M S LEVRAT ET AL SEE SLIGHT EVICENCE FOR TWO NARRQW A2 PEAKS.
R . AL INTO (ETA PI)/(RHO PI) (P33/1P1) (Ideogran below)
RZ » 0.015 CR LESS DEUTSCH 1 66 HBC + 6/66 ————
R3 AL INTC (ETA PRIME PLI}/(RHO P1} (P4} /(PL)
R3 e 0.015 OR LESS DEUFSCH L 66 HBC + 6/66
; c MEIGHTED AVERAGE =1311.96 +/~ 5.13
R *FOR 14+ NCNET RATE .G. COLDHABEK, R w BERKELEY CONF.19
CNET SU3 RATES SEE E-G. GOLDHABEK, REVIEW BERKELEY CONF.1966 SCALE = 2.45 CRISO = 35.9 CONLEU = .001
“PNEET SEEEEERAL SLEREEISE SLCEEENLE PEESSEIREA ARAEASARS SEREEAVSE EEsSeEsEs —_
REFERENCES FOR A1 0.5 }. DEUTSCHNA €6 HBC
BELLINI 63 NC 29 896 BELLINI, FIOPINT,HERZ,NEGRT,RATTL /// MILAN CHUNG €6 Hec
ADERHOLZ 64 PL 10 226 AACH+HERL +8 IRM +BONN+DESY+HAMB+IMP.CUL+ MPT BEUSCH 66 SPRK
ALLARD 64 PL 12 143 ALLARCY // PARIS+#CERN+MILAN#CEA-SAC+UC-BKY 0.44 BENSON 66 DBC .
GOLDHABE 64 PRL 12 336 GULDHABER, BRUWN yKADYKy SHENy TRILLING /LRL+UC - BARNES 66 HBC
HESS 64 DUBNA CONF 1 422 HESS,CHUNG,DAHL ,HARDY,KiRZ,MILLER //// LRL ——
LANDER 64 PRL 13 346 A LANCER, ABOL INS , CARMONY yHENDRICKS +/// UCSD  JP . BRRL DU €6 Hac
0.3 " BARLOW 66 HBC
ABOLINS 65 ATHENS{OHIOICONF ¢CARMONY (L ANDER,XUONG, YAGER ///// LA JOLLA [=1 BARI 66 DBC
ALITTL 6% PL 15 69 ALITTI,BATON,DELER,CRUSSARD* ///// SAC+BOL SEIOLITZ €S DBC
DEUTSCH1 66 PL 20 82 DEUTSCHMANN, STEINBERG + //AACH+BERLIN+CERN LEFEBURES 65 MMSP
DEUTSCHZ 66 PL 22 112 CEUTSCHMANN, STEINBERG + //AACH+BERLIN+CERN 0.20
GOLDHABE 66 BERKELEY CONF G GULGHABER  SAMIOS,ASTIER s SHEN s LAT . MESUN REVIEW FORING 65 DBC
HESS 66 UCRL-16832 R I HESS (THESIS, BERKELEY) /7 1RL DERADD 66 MBC
L2 ey EEARER SRUREERNG EATENENLE CENSEEEEE EERBERRAE L ) 0.1 ARMENTERD 65 HBC
SEEBEE ANBNENEBE BASRGEREN BREEARENS R EREBEARRD BAVENEEITE RIITSBAEN . 60LDOHRBER 64 HBC
ADERHOLZ 64 HBC
B (1210) 11 B MESON (1210,4P6= +) i=1 0.9 + +
= b = <
o [-3 (-] o o
M .. -« @ o~ w o
The B meson was first seen in ap collisions, where S S 9 a b
its analysis was complicated by Deck Effect (see CHUNG + 64). A2 nNASS (MEV)

However, in 1966 Baltay et al. reported a significant B peak
in pp annihilations. This seems to confirm the existence of
the B.




Pl
P2
P3
(3
33
RI =
RI
Rl
RL
RL
R2 »
R2 =
R3
R3
R3
R3
R+
ke *
Re =
RS -
RS -

R #FUR 2+ NUNET SU3 RATES SKE E.G.

“susun

6/66
6/66
6/66

6766
10/66
11766
11766

6/66
10/66
10/66
10/66
10766

12 A2 MESON WIDTR {MEV)
100.0 ADERHOLZ 64 HBC
90.0 10.0 GOLDHABER 64 HBL +- 3.7 Pl+- P
150.0 OERADO 65 HBC
1425 99.0 15.0 LEFEBVRES 65 MMSP -
140.0 SEIDLITZ 65 DBC -
70.0 10.0 BARNES 66 HBC -
120.0 BAR [ 66 0BC G 5.1 PI+ D
56, 28. BARLOW 66 HBL +- [K KBAR MODE)
56. 154 BARLOW 66 HBC +- (K KBAR NODE}
110.0 45.0 BENSON 66 DBC
90.0 BEUSCH 66 SPRK C 5-12 PI- P
50.0 20.0 CHUNG 66 HBC -0 3-4 PI- P
1800 80.0 10.0 COMP .BY FERBEL 66 = Ple- P
26.0 OR LESS LEVRAT 66 MMS - FOUR BOTH PEAKS
(Ideogran below
WEIGHTED AVERRGE =76.59 +/- 7,23

SCRLE = 1.32
0.8

CHIS® = 8.7

- o

0.2

CONLEV = 0.12¢

CHUNG 66 HBC
BEUSCH €6 SPRK
BENSON 86 DBC
BARLOM 66 HBC
BARLOM 66 HBT
BARI 66 DBC
BARNES 66 HBC
SEIDOLITZ 65 DBC
LEFEBURES 65 NNsP
DERADD 66 HBC
COLDHABER 64 HBC
ADERHOLZ 64 HBC

°- o — ¢ d
o o (= o o Q
w o w o o
- - ~ ~
a2 UIDTH (MEV)
12 A2 MESCN PARTIAL DECAY MODES
A2 VESCN INTO RHO PI L 9s 8
A2 MESCN INTC KRAR K S10512
A2 PFESCA INTO ETA PI £145 8
A2 PESCA INTO ETA PRIME PI L2s s
A2 MESON INTG PIe¢ PI- PIO 58S 8S 9
12 A2 MESUN BRANCHING RATIOS
A2 MESCN  INTG (K KBAR) / {RFKC PI) {P2Yrir1)
0.08 OR LESS LANDER 64 HBL +
0.04 0OR LESS ARMENTERC 65 HBC -
0.053 N0.02t CHUNG 66 HBC -G
0.03 0.02 DEUTSCHMA 66 HBC + *
Az FESON INTG (ETA PI)/TUTAL tP3)/TOTAL
0.03 OR LESS DEUTSCHMA 66 HBC +
A2 MESON INTO (ETA PL) / (RFO PI) (P3)/(r1)
0.3 0.2 ADERHULZ 65 HBL
0.022 G.018 CHUNG 66 HBC -u
D.24 0.08 DUBDVIKUY 66 HBL -
(Ideogram below)
WEIGHTED AVERAGE =0.0346 +/- 0.0466

SCALE = 2.66 CHISQ = 7.1 COMLEY = 0.008
0.4
0.3p
CHUNG 66 to be revised to (12 + 8)%.
(Submitted to Phys. Rev, Lett,
0.2p
O.1p DUBOVIKOU €6 HBC
o CHUNE 66 HBC
ADERHOLZ 65 HBC
0.0 ot ot ot o o
o o o Q o o
o
& 8 & ¢ g 8
° o o ° ° o
h2 NESON B.R. INID (ETA PI) - (RWD PT}
Az MELUN INTU {cTA PRIME PI} / TOTAL (P4} /TUTAL
9.1 K LESS CHUNG 65 HBC -
0.01% Ox LESS DEUTSCHMA 66 HBL +
A’ MELON ENTO (PI+ PI- Pl ) / {RHO PI1) (P5)/(PL)
O.1f Or LESS BLNSUN 66 DBC 1S

GLASHOW s SUCOL UWy

PRL 15,3291(6%)

10/66
10766
6/66

6/66

10/66
11766

6768

SECEEEREE ANARERRNS ERRCAREEN KPECKAEUN AUERARRAN REARNRESA ANRMREsEE

REFERENCES FOR A2

AJERHOLZ 64 PL 10 248 AACHEN+BERL IN+B1<M+BUNN+HAMB+{C-LONDON+MP}
SOLDHABE 64 DUBNA CONF 1 480 G GULDHABER,S GULDHABER, GHALLORAN,SHEN/LRL
LANDER 64 PRL 13 340 +ABUL [Ny CARMONY yHENDR 1K S XUUNG+/ LA JOLLA
ABOLINS 65 ATHENS{UHIOJCONF +CARMONY,LANDER ¢« XUUNG, YAGER ///7/ LA JOLLA 1=1
ARMENTER 65 PL 17 344 ARMi NTERUS , EDWARDS y JACULSEN +  //CLRN#CLEF
CHUNG 65 PRL 15 325 +UAULy HARDY , HE S50 JACUBS o KIRZ fMILLER // LRL
DIRAUD 65 PRL 14 B7c UERAIU, KENNEY s PUIRIER, SHEPHARD//40Tre DAME
FORIND 65 PL 19 5B +GLLSARUL 14U ENDINARA+/BUL+BAK 1+F LR +UR S+ SAC
LEFEBVRE 65 PL 19 &34 LLF. BYR.S,LEVRAT;BLIEDEN,DUBAL + //CERN
SEIDLIIZ 65 PRL 15 217 L SrIDLHIZsU I DAHLD H MILLER /777477 LRL
BAR 66 BERKELEY CONF 7A BARI-BOLUGNA-F IKENZL-OXSAY  COLLABUKATION
BARLUW 66 LERN-TC66~22 ~NC BARLOwoL-ANDLAU+ //7// CLRN+PARIS+LIVERPLOL
BARNES 66 PRL 16 4l BARHES y FUWLER, LATS URENSTEIN + ///7 BNL+CUNY
BENSUN 66 PRL 16 1177 G BENSON,LOVELL yMARUUIT,ROES + /7 MICHILAN
BEUSCH 66 BERKELEY CONF 7A +FISCHEY,GORBI,PEPIN,ASTHURY + // EIH$CERN
CAUNG 56 UERKELEY CONF 7A S CHUNG, DAHL 4HARLY,HESS,KIRZ,MILLER // LRL  JP
SEE ALSO 66 UCRL-1583¢ RICHARD | HESS-~THESKS,BERKELEY 14 LRL
DEUTSCHM 66 PL 20 B2 DEUTSCHMANN, STEINBERG + //AACH®BLKLIN+CERN
DUBGVIKG 66 BERKELEY4+PRIV.C. UDUBUV IKUV, GR IGURIEV, VLAUIMIRSKY + /7 [TEP
FERBEL 66 PL 21 111 FERLEL /7 RUCHESTER
SOLUMABE 66 BERKELEY CUNF G4GLLOHABER s SAMIUS,ASTIER y SHEN, LAT L ME SUN REVIEW
LEVRAT 66 PL 22 Ti4 +TOLSTRUP, SCHUBELE [N NEF (MAGLIC ¢ // CLRN
UUANTUM NJMBER DETERMINATIUNS NOT REFERRED Tu IN 1HE DATA CARDS
LANDER 64 PiL 13 346 A LANGEK ) ABUL INS  CARMUNY s HENDRICKS +/// ULSD 4P
ADERHULZ 65 PR 138 B 437 AACHEN#8ERL IN+B [RM+BONN«HAME + LUNU # MUENCHL N
ALITII 6% PL 15 69 ALIIT1yUATONyDELLR,CRUSSARD+/ SACLAY+BOLUG N
FUR WUANTUM NUMBERS OF NEUTRAL A2, SEL BENSUN ALDVF
tr messrsaxe assses Ervanuren
o NsnazwEse sEsnsesEs B rerrarane
» (1640)
34 Pl (1640, JPG= -) I GTE 1
377
. FUR COUMPILATIUN BY T. FERBEL, SEE REVILW U4 MLSCNS,
. 1766 BERKELEY CONFERENCE
34 3 PE (16401 MASS  {MEV)
M€ 30 16UD.0 . FOR IND 65 DBL 0 4.5 PI+ D 10/66
M C 1700 EVENTS,COMPILED BY FtRiotL. ABC COLL. 66 HbC + 8.0 Ple P 10/66
M C 4000 EVENTS,COMPILED BY FERsLL. BALTAY 66 HSC +  d.e PLv P 16766
M C 2000 EVENTS,COMPILED BY FEREL. SLATTERY 66 HHC + 7.0 Pi+ P 10/66
M C THESL A<k MOST UF THE AVAILABLE OATA ABUVE 6 GEV/C PI+ p 106766
" 110 1640. 20. FERBEL 66 JVUL +  7-3 PI P 11766
M » 20 1630.0 36,0 VETUITSKY 66 HBCL - 4.7 Pi- P
34 3 Pl {lu4c) WIDTH tMLV)
W 110 103, 20. FLRBEL 66 RVUE +  T-5 Pl P 11766
Woo» 20 100, VETLITSKY 66 HBL  — 6766
34 Pl 11640) PARTIAL DECAY MODES
Pl PLI1640} INTO 3 P S 9S YSs y
P2 PI{1640) INTO RHO PI S 9U v
P3 PI{1640) INTD ETA PIL S 9514
Py w PL(1640) INTO 5 PI
2] PI{1640) INTU K K*{u90) S11ULS
) PI{1660) TNTO K KBAR Pl SLISLIS 9
P7 PI(1640) INTU K KBAR S11S4:
Py PLI1640) INTO £ PI U ohs 9
34 PIL (1640) BRANCHING RATIUS
RL o« PI{1640} INTO (K KBAR) / {3 PI} NLK 7
RL =
RL = .40 OR LESS (cSTIMATED FRUM DATA UF DELTSCHMANG 66} 11/66
RETERR AESRRAERE ARSEINESE CEAPIEIEY FUSREEEEN EEREERERS EEREESTEE NEseRERON

REFERENCES FOR Plil640)

ABC COLL 66 COMM.TU T. FEKBEL FUR AUTHURS SEt PL 19 6UB(65)AACHEN ) BLRLINSCERN
BALTAY C 66 COMM.TU T. FERBEL #YLH, FRANZINI)KUNG P LANUSRAVIN//ZOLLRUTGLER
DEUTSCHM 66 PL 20 82 DEUTSCHMANN, STETNBERG + / AACH#BERLIN+CERN
FERBEL 66 BERKELEY CONF. SEE G. LULDHARER, ROVIEA UN MLSUNS /// LRL
FORINO 6% PL 19 58 +GELSARUL [+ ENDENARA+/BUL+BART+FIR+UR S+ SAL
LUBATTI 66 TRESIS BERKELEY HoJLUBATTL ///77/774747477787/77/7/77 LRL L1~2~
SLATTERY 66 U.ROCH.875153--NC +H.KRAYSBILL, B.FORMAN, T.FERGEL//ROLH.YALL

VETLITSK 66 PL 21 5/3 VETL TESKY,GUSZAVINSKLIGLR,, ZUL GANIV+ /71 TLP

wnrens casbseser srseEaNEE wxEREREEE sRermerEs
wenes erennanex rEmanxEs mwsmrEEr ssresesse
P (1650) 15 mHU (1650, JPu= +) L=
s -2 FUR CUMPILATION SEE GULDHABER MESUN REVIEW
1366 BERKELEY CONFERENCE.
1% RHOU (1650) MASS (MEV)
M 1700.0 100.0 BELLINI *65% HLGC ld
M 1620.0 20.0 DEUTSCHMA 65 HBL +
M 1640.0 FGRIND 65 D8C 9]
M 1670.0 30.0 GOLNBERG 65 HBL ]
M 70 1700. CRENNELLL 66 HBC 0 6.0 PI-P
M 2% 1625, CRENNELLL 66 HBC - 6.0 PI-?
M MOST Ur DATA ABOWE COMPILEL BY GNOLDHABER
L} C 30U 16%0.0 LCUMP. BY GULLHABER 66 RVUE U 5-8 Pl P, P1 D
M C 50 1650.0 CUMP. BY GOLUMABEK 66 RVUE 4— S5-8 PI P, PL D
—————— DECAY INTU FOUR PIONS ———--—
L] - 23 16106.0 . KERNAN 65 HBL 0 2.7 PBAR P
M » 168040 APPROX . CUNTE . 66 HBC - 11 Pl- ¢
1% RHU (16501 WIDTH {(MEv)
W 13 #0.0 40.0 DEUTSCHMA 6% HBC +
W 40.0 FORIND &9 DBC u
L} 160.0 40.0 GOL DBERG 65 HBL 0
W 70 200. CRENNELL L 66 HBC 0 6.0 PL-P
W 25 60. CREVNELLL 66 HBC - 6.0 PI-P
L] C 350 13040 500 CUMP. BY GOLLHABKFKR &6 RVUE +-0 5-& PI P, P1 D
—————— DECAY INTU FUUR PIUNS -—-—--—
W - 155, 85. KERNAN 65 HBL G 2.7 PBAR K
W - 1u0.0 APPROX . CONTE 66 HBC - 11 PI- P

6/66
6/ 66
&6/66

10766
10/66
9/66
/66
9/66

10/66
1766

6/66
6/66

10766
10766
9766

10/66
10/66
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15 RHO {1650) PARTIAL DECAY MODES

PL RHO (1650} INTO PI Pl S 8§
P2 RHO (1650} INTO PI PI PI PI S 85 85 85 8
P3 RHO (1650) INTO PI PI RHO 5 85 8U 9
P4 RHO (1650} INTO RHO RHO U9 9
15 RHO (1650) BRANCHING RATIOS
Rl = RHO{1652) INTO {4 PI) / TOTAL Num 2
RL » DEN 1234
RlL = KERNAN+ PROBABLY SEE THIS MODE 10766
RL » CONTE+ PRUBABLY SEE THI1S MODE 10/66
RZ = RHU(1650) INTO (Pl PI RHO}. / (4 PI) NUM 3
RZ = DEN 2
RZ = 0.25 OR LESS KERNAN 65 HBL 10/66
R2 = SEEN PROBASLY CONTE 66 HBC 10/66

REFERENCES FOR RHO(1650})

BELLINI 65 NC 40 A 948 BELLINI,DI CORAYO,DUIMIND,FIURLINI //MILANC
DEUTSCHM 65 PL 18 351 DEUTSCHMANN, SCHULTE + //// AACH+IEUTH+CERN
FORINO 65 PL 19 65 FURINUG,GESSAROLI + //BOLOGNA+ORSAY+SACLAY
GOLDBERG 65 PL 17 354 GOLDBERG#+/CERN+PAR I S+DRSAY+MILANG+CEA-SACL
CONTE 66 PL 22 702 +TOMAS INT4DITTMANN ¢ /GENOVA+HAMB #MI L+ SACLAY

CRENNELL 66 BERKELEY COMF -~ +HOUGH,KALBFLEISCHyLAL,BACHMAN® 7/ BNL yCCNY
GOLDHABE 66 BERKELEY CONF  G.GULDHMABER,SAMIOS,ASTIER,SHEN,LAL.MESON REVIEW
KERNAN 65 PRL 15 803 SUYUNSCRANLEY 7//7//71111101118111117 10a
KERNAN® SEE DECAY ONLY INTD NEUTRAL 4 PIUN STATE
[
cennns
R (I700) 30 R (1700, JPG= 1 1 GTE 1. MAY BE 3 PEAKS
. OMITTED FROM TABLE. SEE NOTES
. ON MESONS FULLUWING THIS LISTING.
30 R (17001 MASS (MEV)
M e 360 1632.0 15.0 K1 LEVRAT 66 WNS - 7-12 PL P 9/66
M« 485 1700.0 15.0 Rz LEVRAT 66 MMS - 7-12 PI P 9/66
M & 425 174820 15.0 R3 LEVRAT 66 MMS - 7-12 PI P 9/66
" 75 1675, CRENNELLL 66 HBC - 6.0 PI-P 10766
30 R (1700) WIDTH (MEV]
W 21.0  OR LESS K1 LEVRAT 66 MMS - 7-12 PL P 9/66
W 30.0 OR LESS R2 LEVRAT 66 MMS - 7-12 Pi P 9/66
Wooe 38.0 OR LESS R3 LEVRAT 66 MMS - 7-12 PI P 9766
W 75 150. CRENNELLL 66 HBL - 6.0 PI-P 10766
30 DISIGHAI/DIT) { MICROBARNS/(GEV/C)ee2 }
LS. 125.0 30.0 FOCACCI 66 MMS .23 L& T LTE .28 9/66
30 RL,R2,R) BRANCHING RATIOS
RL » RL MESON FKACTION INTO ONE / THREE / FIVE DR MORE CHARGED TRACKS
RL 0.37 / 0.59 / 0.04 FOCACCE 66 MMS - 10766
RZ . R2 MESON FRACTION INTU ONE / THREE / FIVE OR MORE CHARGED TRACKS
R2 . 0.42 /  0.56 / 0.01 FOCACCI &6 MMS = 10766
R3 . R3 MESON FRACTION INTQO ONE / THREE / FIVE UR MORE CHARGED TRACKS
R} . 0.14 / 0.80 / 0.05 FOCACCI 66 MMS - 0/66
. sesas ssrssssse
REFERENCES FOR R(1700)
FOCACCI 66 PRL L7 890 + KIENZLE,LEVRAT \MAGLIC, MARTIN 77 CERN
LEVRAT 66 PL_ 22 714 + TOLSTRUP, MAGLIC,FOCACCI,DUBAL + /7 CERN
CRENNELL 66 BERKELEY CONF  +HOUGH,KALBFLEISCH,LAL,BACHMAN® 7/ BNL,CCNY
. sesasenss sescerses Hersssane
cnsess
31 (1930, JP= , I 6TE 1) 3 CHARGED DECAY TRACKS
31 S (1930) MASS (MEV)
u 1929.0 14.0 CHIKOVANI 66 MHSP - 6/66
» 15 1910.0 20.0 DEUTSCHHA 66 HBC + 6/66
31 S (19301 WIDTH [WEV)

W 35.0  OR LESS CHIKOVANI 66 MMSP - 8/66
W 15 90.0 0.0 DEUTSCHMA 66 HBC + 6/66
31 DUSIGMAI/DIT) { MICROBARNS/{GEV/Cles2 )

[T 35.0 12.0 FOCACCI 66 MMS 22 LTE T LTE .36 9766
cenoun . cesrenrr nennsssns saeserses

REFERENCES FOR S(1930)

CHIKOVAN 66 PL 22 233 +DUBAL, FOCACC I, K IENZLE , LEVRA T, MAGLI+ JCERN¢
FOCACCI 66 PRL 17 890 + KIENZLE,LEVRAT,MAGLIC, MARTIN 1/ CERN
DEUTSCHM 66 BERK.CONF.--PL  +SCHULTE+STE INBERG+ 7777/ AACH+BERLIN$CERN

POSSIBLE CONTRADICTION SINGE MMS HAS LESS THAN 20 PERCENT OF DECAYS

WITH 1 CHARGED TRACK, WHEREAS MBC SEES DECAY INTO P+ PIO.

.

. sersnsas -

T

(2185) , T(2200, JP= , I GTE 1) 3 CHARGED DECAY TRACKS
32 T(2200) MASS (MEV)

" 2195.0 15.0 CHIKOVANI 66 MMSP - 8766

32 T(2200) WIDTH (MEV)

"R 13.0  OR LESS CHIKOVANI 66 MMSP - 8/66
32 O(STIGMAI/DIT) ¢ MICROBARNS/(GEV/Clee2 }
£s . 29.0 10.0 FOCACCI 66 MNS .22 LTE T LTE .36  9/66
cevene
REFERENCES FOR T(2200)
CHIKOVAN 66 PL 22 233 +DUBAL  FUCACCT oK IENZLE (LEVRA T, MAGLL+ /CERN®
FOCACCI 66 PRL 17 890 + KIENZLE,LEVRAT,MAGLIC,MARTIN 17 CERN
wanens » ..
wsenen
U (2382) 33 U(2380, JP= , I GTE 1) 1},3,5 CHARGED TRACKS
33 UI23801 MASS (MEV)
" 2382.0 24.0 CHIKOVANI 66 MMSP — 8766
33 U(2380) WIDTH (WEV)
" 30.0  OK LESS CHIKOVANI 66 MMSP - 8/66
33 DISIGMAI/DIT) ( MICROBARNS/(GEV/C)ex2 )
cs » 42.0 14.0 FOCACCI 66 MMS .26 LTE T LTE .36  9/66
33 Ut MESON BRANCHING RATICS
RL = U~ MESON FRACTION INTO ONE / THREE / FIVE UR MORE CHARGED TRACKS
RL = 0.30 / 0.45 / 0.25 FOCACCI 66 MM = 10766
RPN .
REFERENCES FOR U(2380)
CAIKOVAN 66 PL 22 233 +DUBAL, FOCACCT 4K IENZLE yLEVRAT ,MAGLI + /CERN®
FOCACCI 66 PRL 17 830 + KLENZLE,LEVRAT sMAGLIC,MARTIN 11 CERN
R resesrres
snasee
17 KAPPA 1725,4P= ) =172
. COMPILED IN APPENDIX A.
18 Ke (890:4P =1- ) [=1/2
18 K® (890) MASS (MEV)
" 898.0 5.0 CHADWICK 63 HBC +
M 891.0 3.0 FERRO-LUZ 65 HBC +
N 890.5 ARMENTERD 65 HBC +-
H 890. 2. BARLOW 66 HBC ¢~ 1.2 PBAR P 11766
™ 889. 3. BARLOW 66 HBC +- 1.2 PBAR P 11766
" 3870 891.0 1.0 WOJCICKL 63 HBL -
" 895.0 3.0 GELSEMA 65 HBC -
H 200 880.0 ALEKANDER 62 HBC + O
" 895.0 2.0 FERROLUZZ 65 HBE + O 6766
" 895.0 WANGLER 65 HBC + O 6766
[ 885.0 ARMENTERD 62 HBC +-0 '
" 10 897.0 10.0 COLLEY 62 HBC O
] 200 B892.0 2.0 KRAEMER 63 HBC 0
" 150 885.0 SHITH 63 HBL  C
" 889.5 2.5 ADELMAN 65 HBC 6/66
L] B899. 4. BARL OW 66 HBC 0 1.2 PBAR P 11766
" 897. 4 BARLOW 66 HBC  © L.Z PBAR P 11766
H 160 891. 5. CRENNELL3 66 HBC 0 6.0 PI-P 10766
(Ideogram below)
18 K#(0) ~ Ke(+) MASS DIFF. (MEV)
o 6.5 3.8 BARASH 66 HBC o PBAR P 11766
UEIGHTED AVERAGE =B91.894 ¢,- 0.706
SCALE = 1.10 CHISQ = 13.4 CONLEV = 0.266
| CRENNELL3 66 HBC
BARLOW 66 HBC
o BARLOW 66 HBC
ADELMAN 66 HBC
1.0b SHITH 63 HBC
c o a KRAEMER 63 HBC
COLLEY 62 HBC
ARNENTERD €2 HBC
WANGLER 65 HBC
FERROLU2Z 66 HBC
ALEXANDER 62 HBC
o.s GELSENA 65 HeC
o WDJCICKI 63 WBC
BARLON 66 HBC
] BARLON 66 HBC
ARMENTERD 65 HBC
— FERRO-LUZ 65 WBC
CHADWICK 63 HBC
0.4 Py 2
& oo
o (- o o (-]
~ - [} - N
- - - ® [

Km(B90) MASS (MEW!
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18 K= (890) WIDTH (MEV) ‘
L} 46.0 8.0 CHADWICK 63 HBC +
w 47.0 4.0 FERRO-LUZ 65 HBC +
w 3870 46.0 3.0 WOJCICKI 63 HBC -
W 50.0 15.0 GELSEMA 65 HBC -
L] 31.0 ARMENTEROD 65 HBC +-
(] 44 7. BARLOW 66 HBC +~ 1.2 PBAR P 11766
w 43. 9. BARLOW 66 HBC +- 1.2 PBAR P 11766
W 53. 7. BARLOWw 66 HBC +- 1.2 PBAR P 11766
w 200 60.0 5.0 ALEXANDER 62 HBC + O
L] 51.8 3.5 FERROLUZZ 65 HBC + O 6/66
w 40.0 WANGL ER 65 HBL + © 6/66
L] 55.0 ARMENTERD 62 HBC +-0
w 10 60.0 10.0 COLLEY 62 HBC o
w 200 50.0 5.0 KRAEMER 63 HBC o
L] 150 50.0 SMI1TH 63 HBC G
Ll 51.0 3.0 ADEL MAN 65 HBL &/66
L] 53. 13. BARLOw 66 HBC 0 1.2 PRAR P 11766
w 34. 8. BARLOW 66 HBL 0 1.2 PBAR P 11766
W 160 49. 6. CRENNELL 3 66 HBC 0 6.0 Pi~-P 10766
(Ideogran balow)
HEIGHTED RUERAGE =49.41 +/- 1.31
SCALE = 0.98 CHISO = 13.4 CONLEV = 0.498
o.dp b
CRENNELL3 66 HBC
BARLOM 86 HBC
BRRLON 66 HBC
QDELNAN 65 HBC
0.6k SNITH 63 HBC
KRRENER 63 HBC
COLLEY 62 HBC
ARMENTERD 62 HBC
HANGLER 65 HBC
0.4 FERROLUZZ 65 HBC
ALEXANDER 62 -HBC
BARLON 86 HBC
BARLON 66 HBC
BARLOW 66 HBC
0.2pF ARMENTERD 66 HAC
GELSEMA 66 HBC
HOJCICKI €3 H8C
FERRO-LUZ 65 HBC
CHRDUICK 63 HBC
2. £
¥ Y
$ g
K= (890) HIDTH (MEV)
18 K* (890} PARTIAL DECAY MUDES
Pl Ke INTU K PI 510S 8
P2 K=(890) INTO (K PI PI) S10S 85 &
18 K® {890) BRANCHING RATIOS
RL & K#{890) INTO (K PI P{)/(K PI) P2)/7(P1)
RL = 0 0.002 OR LESS WOJCICKI+ 63 HBC -

» sxensrnen &

REFLRENCES FOR Ke

ALSTON 61 PRL 6 300 ALSTUN) ALVAREZ yEBERHARD »GOOD ,GRAZ L AN+ /LRL
ALEXANDE 62 PRL 8 447 ALEXANDER,KALBFLEISCH,MILLER,G SMITn //LRL
ARMENTER 62 CERN CONF 295 ARMENTERUS ¢ MUNTANET,D ANDLAU + ///CLRN+CDF
COLLEY 62 CERN CONF 31% D CULLEYsN GELFAND + //// CGLUMBIA+RUTGLRS
CHADWICK 63 PL 6 309 CHAUWICK ¢ CRENNELLDAVIES BETTINI+ /OXF+PADU
SDLDHABE 63 ATHENS CONF 92 SULAMITH GOLDHABKR /7774727141707 77777 LKL
KRAEMER &3 AIFHENS CONF 130 R KRAEMER L MADANSKY + //// JOHNS HUPKINS
SMITH 63 PRL 10 138 SMITHy SCHWARTZ yMILLERKALBFLEISCH,HUF+/LRL
FERROLUZ 64 PL 12 255 FERKU-LUZZ 14 GEORGE s HENR  , JONGE JANS+ //CERN
WDJCICK] 64 PR 135 B 495 S WUJCICKIs¥ ALSTON,& KALBFLEISCH ///7/ LRL
WOUCICKI 64 PR 135 B 486 STANLEY G WOJCICKL //777702711711177177 \RL
ADELMAN 65 ATHENS 527 STUART LEE ADELMAN /1 CAVENDISH
ARMENTER 65 PL 17 170 ARMENTERQOS, EDWARDS, JACOBSEN + //CERN+PARIS
FERROLUZ 65 NC 36 1101 FERRO~LUZZ [ GEORGE yHENR [ y JUNGE JANS 7/ CERN
FERROLUZ 65 NC 39 417 FERRU-LUZZT,GEORGE y GULDSCHMIDT-CLER+//CLRN
GELSEMA 65 DISS. AMSTERDAM E.S.GELSEMA (SEE ALSO PL 10 341) / AMSTERD
WANGLER 65 PR 137 B 414 WANGLER, ERWINy WALKER /7777777777 WISLONSIN
BARLOW 66 CERN-TC66-22 ~NC BARLOW,;D.ANDLAU+ //// CERN#PARIS+LIVERPGOL
CRENNELY 66 BERKELEY CONF +KALBFLEISCH,LATLs SCARRy SCHUMANN®////// BNL

QUANTUM NUMBER DETERMINATIONS NOT REFERRED FU IN THE DATA CARDS
CHINOWSK 62 PRL 9 330 CHINOWSKY, GOLDHABER , LEE OHALLORAN //// LRL

J

sRunvunue

-Ky (1080) " 19 kv t1080)
VERY TENTATIVE EVIDENCE HAS BEEN FOUND BY
DE BAERE+ (BRUXELLESSCERN), 1966 BERKELEY CONF.
OMITTED FROM TABLE.
seesss sovssnacs ansensses & [ .
cevens o N censeenes senscnnns
Ke (1215) 20 ke mesun (121,902 3 12172
. SEEN ONLY IN ANNIHILATIONS AT REST.
. NO COMPELLING EVIDENCE FUR RESONANCE
. OMITTED FROM TABLE.
20 KC MASS  (MEV)
" 1215.0 15.0 ARMENTERU 64 HBC

Rl
Rl

R2
R2

anssss as

ARMENTER 64
AL

SEE

2o

ZTTTEXTXT

20 KC WIDTH (MEV}
60.0 15.0 ARMENTERU 64 HBC
20 KC PART1AL DECAY MOUDES
KC INTD K RHO S10u 9
KC INTO K& PI L18S 8
KC INTO K PI PI S115 85 8
20 KC BRANCHING RATIOS
- KC INTO (K RHO)/TOTAL {UNITS DF 10ee- (P1)/TOTAL
75.0 10.0 ARMENTERD 64 HBC
- KC INTO (K= PL)}/ {UNITS OF 10sw—2) (P2)/TUTAL

5.0

DUBNA CONF 1

ALSO 66 PR 145

DUBNA CONF 1 617
1095

TOTAL
)

B ARMENTERD &4 HBC
AENers EeusvEsEs ¥
REFERENCES FOR KC{1215)
577

R ARMENTERDS (RAPPURTEUR)
BARASH(K [RSCHyMILLER , TAN

4/ CoLul

ARMENTEROS + EDWARDS U ANULAU +#7/// CLRN+LDF

MBIA

T SENCLNONS FERANDAS FNIERNIES HELIIEEES SUNNEBCSET EERRSEESS saanEeans

o anawnanEe
Ky (1320) 21 «a (1320008 3 1122
- THLIS BUMP PARTLY DECK EFFECT BUT BISHOP+,
- SHEN+ SEt EVIDENCE FOR RESONANCE
21 KA {1320} MASS (MEV)
12 1320.0 25.0 ALME IDA 65 HBC + 3-5 K+ P
B 1310.0 SEE NUTE BELUW BRIVISH 65 HBC - 6. K=P 10 K 2P
B WILTH ABOUT 300 Mev, MIXED REAL + DECK + TRIANGLE SINGULARITY
50 1320.0 DE BAERE 65 + 3-5 K
- 1330. APPROX = BARTSCH &6 HBC = 10.0 K- P
20 1305.0 10.0 B81SHOP 66 HBL + G 2.6 K+
40 1310.0 ) BISHUP 66 HBC K PI MUDE-SURPKISE
70 1320.0 1¢.0 SHEN 66 HBC + 4.6 K+ P

Mass of KA(1320)

6/66

6/66

8/66
10/66
10766
8/66
11766
8/66

There are appreciable discrepancies between the Knrw
mass spectra measured in different experiments, as indicated

below.
} |  BARTSCH+ 66
e e BISHOP + 66
} } DE BAERE + 66
—eo—o —e—] SHEN + 66
DL L T A L N N N A N A
1200 1300 1400 1500
*
MK 7) {MeV)
The bars show position and widths of bumps.
21 KA (1320) WIDTH (MEV)
Ll 12 60.0 20.0 ALMEIDA 65 HBC + 8/66
] - 250. APPROX . BARTSCH 66 HBC - 11766
L} 60 40.0 15.0 B8ISHUP 66 HBC + B/66
L] 70 80.0 20.0 SHEN 66 HBC + 8766
21 KA (1320) PARTIAL DECAY MODES
Pl KA INTC K#(890Q}) P§ uLesos
P2 KA INTO K RHO S11u09
P3 KA INTD K OMEGA S1liuol
P KA INTO K PI s10S 4
P5 KA INTO K ETA $S10S514
21 KA (1320) BRANCHING RATIODS
Rl - K‘A INTD K#(890) PI AND K RHO (OVERLAPPING BANDS}
R1 70 1.0 SHEN 66 HBC + B8/66
R2 = KA INTO(K UMEGA)/{K#{8Y0) PI) tP33/{P1)
R2 = 0.1 OR LESS SHEN 66 HBC + 10/66
R} & KA (13203 INTO (Ke(890) PI1)/ TOTAL tPLY/TUTAL
R3 € 0.24 0.09 BISHUP &6 HBC 6/66
Re = KA{1320) INTO (K PI) / TOTAL (P4)/10TAL
R4 C 0.68 0.12 8ISHOP 66 HBC 6766
RS « KA (1350) INTO (K RHO) 7/ TOTAL (P2)7TOTAL
RS C 0.06 0.06 BISHOP 66 HBC 6/66
R6 = KA (1320} INTO (K ETA) / TUTAL (P5)/TUTAL
R6 C <0 0.0 BISHOP 66 HBC 6/66
R? = KA (1320) INTO { K OMEGA ) / TOTAL (P3)/TUTAL
R7 € 0.020 0.020 BISHOP 66 HBC 6/66
R8 = KA (1320) INTO (K PI) / (K=(890) PI) tP4rzIPL)
RS = 0.30 R LESS HEN 66 HBL ¢+ 10/66
RB » 0.21 UR LESS DE BAERE 66 HBL 11766
L3 C ADOITIONAL DATA ARE FORTHCUMING. SEE GOLDHABER MESON KL V.BeRK.UEMF
R #FOR i+ NONET SU3 RATES SEE E.G. GDLDHABER, REVIEW BERKELEY CUNF.1966
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NUTE ON K OMEGA MUDE Re¢ » KV{1420}+ INTU (K UMEGA}/TUTAL (P4) 7 TUTAL
) Re 0.07 0.04 BAD[ER 65 HBC 6/66
BESIDES A WIDE PEAK IN THE {K+ PI) MASS DISTRIBUTION, BARTSCH+ SEE A SIMI- R4 0.007 0.008 B1sHoP /66 HBC 6766
LAR PEAK IN THE (K OMEGA) MASS. SINCF THE (K OMEGA) DECAY UF IHE
KV(1920) APPLARS TU BL VERY WEAK, IT IS REASONABLL TU ASSUCIATE AT LEAST RS » KV(1420) INTO (K ETA}/TUTAL (P91 /TOTAL
PART UF THE (K OMEGA) PEAK OBSERVED BY BARTSCH+ WITH A (K OMEGA) MODE RS . N BADIER 65 HBC . 6766
OF THE KA(1320). RS 0.017 0.020 H1SHOP 66 HAC 6/66
meenes AesRisERs SEEEIE GRS SELesNSUE LEELESUEE PEEESVAAE KRAMESAR S4BIEEBEE R6 » KV11420) INTU (K*{6903 P1} 7 K PI) (b217(P1)
X /6 6 0.33 0.33 CHUNG 65 HBC + 0 3.9-4.2 PI- b 8/66
REFLRENCES FOR KA(1320) RS 0.56 0.11 SCHWEINGR 66 HBC C 4.1%5.5 K= P 9/66
R6 0.65 0.20 SHEN 66 HBL ¢ Ne PPODUCED 10/66
ALMEIDA 65 PL 16 184 ALME IDA, ATHERTUN s BYEK s DURNAN , FUR SON+ /CAMDR RG 0.63 0.20 SHEN 66 HBC + NG Na PRODUCED 10766
BRITISH 65 UXFORD CUNF BIRM, GLASGUWy [C~~LONUON MUNTCH , OXFURD ,RUTH
DE BAERE 65 OXFORD SUPPL. 53 +DEBAISIEUX,0UFULR, JUNGEJANSS // CEKN+BRUX RT . KV(1420) INTO (K OMEGA} / K PI (P4IZIPLY
BARTSCH 66 PL 22 357 +DEUTSCHMANN , GRUTE yMORRISUN++ // ABCLUIC)V R7 0.08 OR LESS SHEN 66 HBC 8766
BISHUP 66 PRL 16 1003 +GUSHAW, ERW IN, THUMP SUN, KALKER 5 wE ENBL / /W1 5C
DI BAERE 66 BERK.CONF. = NC DE HAERr,DEBAISIEUX,FILIPPASe 7/ BRUX+CLRN qe = KV(1420) INTO (K RHO) /7 (K PI} (P31 7(PL)
AND PRIVATE COMMUNICAT [UN BY B. JUNGEJANS RE » 0.09 OR LESS CHUNG 65 HBL + L 3.9-4.2 PI- F  Bl66
SHEN b6 PRL 17 126 +BUTTERWURTH, FU, GOLDHABE WS TRILLING // LKL R8 0.35 0.20 SCHRWEINGR 66 HBC 0 4.145.% K- P 9/66
ALSO SHLN BERKELLY CONF +3U1 TERWURTH, FU, GULDHABERS, TRILLING // LRL
R eFOR 2+ NONET SU3 RATES SEE E.G. GLASHOW,SOCOLUW, PRL 15,329(65}
cnnens awnsus GasneE SsNesvEIE ERRASERAR BNNGERANS SEsESassE B . ;
mEEERL SRuus hid SRERRRE HsBuEa SEET SEAREAEES ssebsunae ause SORBES HECHDIERN SRESSBURE BEAARENIEN ERARIRANS ARAGAARSER SEDEAONEN REUADRAERE
REFERENCES FOR Kv(142C)
Kv (1420) ,, « (1420,4P= ) 1=1/2
BADIER 65 PL 19 612 BAD[ER s DEMUUL [N, GOLDBERG*/ /EP+ SACL Y+ LLEMAN
22 KVL1420) MASS [MEV) BRITISH 65 UXFORD CUNF BIRK, GLASGOW, 1C——LONUON y MUNTCH y GXF UKL 4 RUTH
CHUNG 65 PRL 15> 325 +DAHL, HARDY, HES S, JACUBS ,KIRZ ,MILLER // LRL
L 1480.0 20.0 BRIVISH 65 MBCL - 6. K-P (K PI} 10/66 FOCARDI 65 PL 16 351 FUCARDI, M ENGUZZE RANZI,SERRA+ JHULOGWA+CLN
" 1402.0 8.0 BRITISH 65 HBC -0 3.5 K- P (K PI) 10/66 HAQUE 65 PL 14 338 HAQUE, SCUTTER & //7///BIRM,IMP CUL+UXF+RUTH
" 1404.0 15.0 FOCARDI 65 HBC  -C 3. K= P (K PI) 10/66
M 21 1400.0 10.0 HAQUE 65 HBL - 3.5 K- P (K PI] 10/66 BARTSCH 66 PL 22 357 +CEUTS CRMANN+GRITE+MURR I SON+ /77 ABCLILCIV
M 40 1440.0 BARTSCH 66 HBL - 10. K- P (K P BISHUP 66 PRL 16 1069 BISHUP y GOSHAN s ERWIN, THIMP SON+ // wlSCONSTN
M 35 14u7.0 16.0 CRENNELL3 66 HBL € 6. PI- P (K PI) 10/66 BRITISH 66 BERKELEY CONF.  BIRM#GLASGOw+LUNDUN( 1C 1+ PUNTCH*UXF ORI RUTH
" 1390. 9.0 OC BAERL 66 HBC + 3.5 KéP (KO Pl+) 10766 CRENNEL3 66 BERKELEY CUNF +KALBFLEISCHiL AT, SCAKR s SCHUMANN+////7/ bNL 1,JP
" 1410. 20.0 40. DE BAERE 66 HBC + 3.5 Kev (Ke PID) LU/66 DE BAERE 66 BERK.CONF. - NC DE BAERE,DEMAISIEUX,FILIPPASH // BRUX+LcRN
M 1430.0 20.0 GEORGE 66 HBL G 5.7 K¢ P ik PI} 10/66 DUBAL 66 BERKELEY CONF +BAPEYR.(BRICMAN,CHIKOVANE 4MAGLIC+ /7 Ce<n
M 1446.0 7.9 HARUY 66 HBC G 4. Pl- P (K P1) 10/66 GEORGE 66 BLRK.CONF. — NC +GOLDSCHMIDT-CLEKMUNI#HENR I+ /// CERN+BRUX
L] 1332.0 10.0 SCHWEINGR 66 HBL @ 4.1+5.5 K- P tuses HARDY L 66 UCRL 16788 LYNLON M HAKDY (THESIS, HERKLLEY}  // LRL
(kP SEE ALSO 65 PRL 14 401 HARLY, CFUNGy DAHL s HE S5, KIRZyMILLER //// LRL
" 1390.0 30.0 SHEN 66 HBL ¢ € 4.6 K+ P (K P1) 10/66 SCHWEING 66  {PREPRINT} SCHv E INGRUBER 4 STMP LN, AMMAR S // ARGUNNE+hw
M 1400.0 20-0 BADIER 65 HBC - 3. K- P (KePl) LO/66 S4EN 66 BERKELEY CONF +BUTTERWURTH FUs GOLOHABLRS, TRILLINS // LRL
L 1450.0 20.0 BRITESH 65 HBL - 6. K-P (K«PE) 10/66 ALSO SHEN66 PRL 17 726 +BUTTERWURTHy FUL GOLDHABLR Sy TRILLING /7 LKL
M 1430.0 BRITISH 66 HBC C 6. K- P (KePI) 10766 ALSQ 66 (PRIVATE CUMMUN)GERSUN GULDHARER 117 LRL
T 1450.0  APPROX. SCHWEINGK 66 HBC 0 4.145.5 k- P 1u/66 .
(KeP1) * rerae BERes BesREReES ANNBEEESS EREEBANEE NAEEENSAR EENEESSNE
M 1430.0 10.0 SHEN 66 HBL ¢ C 4.6 K¢ P (KePI) 10/66 . e envaseses GEeussace BEBEEESNGR PEeSRARAN FeNEcEeED KEMvEsEss
" 1425.0 10.0 BISHOP 66 HBC + 3.5 K+ P 10/66
M 1400.0 10.0 DUBAL 66 MMS - 7-12 n- P 10/66 K (1800) 23 KA (180Gs JP= 3 [ = 1/2
(Ideogram belew) NAMED L BY BARTSCH+
U23 KA {1800) MASS IMEV)
" 80 1789.0 10.0 BARTSCH 66 HBL - 10.0 K- P 8/66
MEIGHTED AVERAGE =1411.0§ +/- §.16 M e 35 1852.0 8.0 DUBAL 66 MMS - 12.0 K- P 8766
SCALE = 1.786 CHISO = 40.0 CONLEV = .001
0.6 - w«ms |
ousAL nn U23 KA (180D} WIOTH (MEV)
—— BISHOP 66 HBC
—_— SHEN 66 HBC W 80.0 20.0 40.0 BARTSCH 66 HBL 4766
BRITISH 66 HBC W 84.0 14.0 NUBAL 66 MMS 8/06
- BADIER 68 HBC ) et e e e e
O.4p SHEN 66 HBC -
SCHUEINGR 66 HBC Mass and Width of KA( 1800)
HARDY 66 HBC 3
SEORGE 66 HBC The results of the two experiments can be sketched as
DE BRERE 66 HBC follows:
0.2k DE BRAERE 66 HBC
. = CRENNELLI 66 HBC } 1| JI BARTSCH 66 HBC
BARTSCH 66 HBC
c
— HAQUE 65 HB — 11 | DUBAL 66 MMS
— FOCARDI 6S HBC A
—_ BRITISH 65 HBC L N AL L L D L I A |
0.9k + a +
o o o o 1750 1800 1850 1900 MeV
o o o (=] o .
° = 3 2 o The total length of the bars is I'; the smaller hatch marks show
10(1!20)“"‘155 ms?n - - the uncertainty in mass reported by the two groups. It can be
seen that the central Eralues, with the errors reported, are
inconsistent (XZ =4.9¢), and accordingly the result of Dubal
et al. has been suppressed with an * until more data are ob-
22 KV{1420) WwICTH {MEV) tained, at the suggestion of Bogdan Maglic. However the
W 140.0 20.0 BRITISH 65 HBC  —C 3.5 K—P (K PL) 10/66 sketch shows that the results are not really as inconsistent as
W 150.0 50.0 BRIFISH 65 HBC - 6. K-P (K P1} 10/66 suggested by the large value of XZ-
w 92.0 14.0 FOCARD] 65 WBC X
W s 21 160.0 HAQUE 65 HBC e
W 35 10. 30. 15. CRENNELL 66 HBC 0 6.0 PI-P 10766
W 100.0 25.0 DE BAFRE 66 HBC + 3.5 K¢ P 10/66
W 110.0 40.0 GEURGE 66 HBC 0 5.0 K+ P 10/66
W 61.0 24.0 HARDY 66 HBC 0 3.5-4.2 PI- P 9/66
W 124.0 25.0 SCHWEINGR 66 HAL U 4.145.5 K- P 9766
" 75.0 25.0 SHEN 66 HBC 4.t K+ P 8/66 UEIGHTED RVERRGE =92.25 +/- 6,79
W 105.0 30.0 BADIER 65 HBC 6/66 SCALE = 1.21 CHISQ = 14.7 CONLEV = 0.14S
Wooe 160.0 5040 BRITISH 65 MBC - 6. K-P TU Ks PL 10/66 N
W 96.0 10.0 BISHOP 66 HBC 6/66 T
W 62.0 16.0 oUBAL 66 MMS - T-12 K- P 9766
N, (Tdeogran at rient) ___
0.6
22 KV (1420) PARTIAL DECAY MUUES
L KVi1420) INTO K P1 s108 8 DUBAL 66 nns
P2 KV(1420) INTO K#(B90) PI u1as 6 A BISHOP 66 HBC
P3 KVI1420) INTO K RHO Siou 9 0.4 BADIER 65 HBC
P KV(1420) INTO K OMEGA S10U 1 14 — SHEN 66 HBC
ps KV(1420) INTO K ETA S10S14
SCHUEIN6R 66 HBC
______ HARDY 66 HBC
_ 6EDRGE 66 HBC
U22 KVI1420) BRANCHING RATIOS o.2b DE BAERE 66 HBC
RL »  KV(1420) INTU (K PI)/TOTAL P11/ TUTAL —] CRENNELLD 66 MBC
Rl 0.37 0.19 BADIER 65 HBC 6766 — FOCARDY 66 MBC
Rl 0.33 0.07 BISHOP 66 HBC 6/66 ¥ BRITISH 65 HBC
R2 » KV(1620) INTO (Ke(890) PI1) / TUTAL (P21 /TUTAL
R2 0.14 BADIER 65 HBC 6/66 0.9 * it ot =) ot
R2 0.56 0.10 BISHOP 66 HBC 6/66 o ° o o o °
w o w o w
R » KV(1420) INTO (K RHU}/TUTAL (P3)/TUTAL . - ~ ~
R3 0.14 0.05 BAUTER 65 HBC 6/66
/3 0.10 0.05 BISHOP 66 HBC 6766 KU(1420) UIDTH (HEL)




RL

R2

R3
R3

R&
Ré

RS

R6
R6

RY

u23 KA {1800) PARTIAL DECAY MODES
K& INTO K PI S118 9
KA INTO K RHO SLiv 9
KA INFO K=(890) PI S 9uisa
KA INTO K OMEGA S1lu 1
KA INTOD K P1 PI S118 95 9
KA INTO Ke(1420) PI 5 su22
u23 KA (1800) BRANCHING RATIOS
« KA INTO (K P1)/TOTAL BARTSCH+ SEE NONE(LESS THAN .0S).
& KA INTO (K RHO)/TOTAL
0.075 0.05 BARTSCH 2 66 HBC -
- KA INTO (Ke{890) PI)/TQTAL
0.35 12 BARVSCH 2 66 HBC -
. KA INYO (K OMEGA)/TOTAL BARTSCH+ PROBABLY SEE THIS MODE
0.10 0.03 BARTSCH 2 66 HBC -
4 KA INTO L CHARGED/(3 CH.+ 5 CH.) DUBAL 66 GIVE ABOUT 0.4.
* KA INYQ (K PI PI}/{TOTAL) {P5) /TOTAL
0.40 0.15 BARTSCH 2 66 HBC -
* KA INTO (Ke(1420) PI} / TOTAL (P6) /TOTAL
+08' 0.05 BARFSCH 2 66 HBC

R7

ne

BA|
BA
B3
pll]

EX ¥ 3

NOTE ON KA (1800) -~ NEGATIVE EVIDENCE

8766

10/66

10766

B/66

10/66

B/66

10/66

10766

NUMBER OF ACCEPTED &4C EVENTS / NUMBER OF KA (1800)
REACTION P K-PI+PI- P KO PI-PIO N KO PI+PI- P K-OMEGA
ARTSCH 66 10 K- P 999 7 35 425 / 35 - 40 /7 10
GLMOR 66 6 K- P - 1150 7 0 740 / © -
*oae seosus .
REFERENCES FOR KA(1800)
RTSCH 66 PL 22 357 DEUTSCHMANN, GROTE MORRISON ¢ + J7ABLLLTIC)Y
RTSCH2 66 BERKELEY CONF. BARTSCH ET AL, QUOTED BY GULDHABER,MESON REVIEW
LMOR 66 BERKELEY CONF. BIRM+GL ASGOW +LONDONI ' . , ¢ MUNICH+OXFORD+RUTH
BAL 66 BERKELEY CONF +BAKEYRE, BRICMAN, CH(KOVANI yMAGLIC+ // CERN
. - ARSARTIRA NRTEIRANNE
sianssess
X - -
KS/! (H75) 24 ke /2 (1175,9p= 1 1 = 3/2

« 23
. 15

EVIDENCE NOT YET COMPELLING, UMITTED FROM TABLE.

FOR COMPILATIONS + NEG.
1965 SUPPL ..
BISHOP 66 SEES SLIGHT EVIDENCE

24 K= 3/2 (1175) MASS (MEV)

1175.0 WANGLER &4
1160.0 10.0 MILLER 65
1180.0 BISHOP 66

EVIDENCE,

SEE ROSENFELD, UXFORD

FOR 1=3/2.

HBC
HBC
HBC

PURDUE
SUGGEST 1=3/2

6/66

24 Ks
W - 23 25.0 OR LESS
W s 15 35.0 10.0
L I 50.0

(1175} WIDTH (MEV)

WANGL ER 64 HBC
RILLER 65 HBC PURDUE
BISHOP 66 HBC

WANGLER 64 PL 9 71
MILLER 65 PL 15 74

ROSENFEL 65 OXFORD CONF 58
FOR SLIGHT EVID.

BI SHOP

66 PRL 16 1069

REFERENCES FOR Ke3/2(1175}

T P WANGLERsA R ERWINsW D WALKER //WISCONS
MILLER (KOVACS s MCILWAINyPALFREY +/// PURDUE
A H ROSENFELD 7//771711117117177 LRL--RVUE
FOR K#PI{1175) WITH [ = 3/2 SEE BISHOP 66
+GOSHAW; ERWIN, THOMP SONy WALKER » WE INBE / /W SC

x 25 Kw 72{1270,4P= ) I=
3 27
?

EVIDENCE NOT YET COMPELLING,

OMITTED FROM TABLE.

6766

10/66

10/66
10766

. FOR COMPILATIUNS + NEG. EVIDENCE, SEE ROSENFELD, UXFORD
. 1965 SUPPL., AND G. GOLDHABER, BERKELEY CONF. 1966.
25 Ks{1270) MASS (MEV)
L 1270.0 20,0 1=3/2 BOCK 64 HBC
N 1270.0 1 = 1/2 OE BAERE 66 HBC 3.5-5 K+ P
LI 1280.0 I = 1/2 SHEN 66 HBC  +0 4.6 K+P TO 3PI 10/66
25 Ke(1270) WIOTH (MEV)
" . 60.0 30.0 1372 B0CK 64 HBC
W e 200.0 I = 1/2 DE BAERE 66 HBC 3.5-5 K+ P
W . 100.0 20.0 I = L/2 SHEN 66 HBC  +0 4.6 K+P TO 3PI
. 25 Ke(1270) PARTIAL DECAY MODES
PL K#(1270) INTO K P s11s 9
p2 K#{1270) INTC K#{890) FI u18s 9
P3 Ke11270) INFO K RHO S11U 9
25 - K®»{1270) BRANCHING RATIOS
RL K#{1270) INTO (K PI} / (K*(890) PI) (P1)/tP2)
Rl = 0.8  OR LESS SHEN 66 HBC

BOCK
ROSENFEL 65
GOLDHABE 66
DE BAERE 66
SHEN

64 PL 12 65

66

sennsae

OXFORD CONF 58
BERKELEY CONF
BERKELEY CONF
BERKELEY CONF

REFERENCES FOR Ke{1270)

BOCK, FRENCH, K INSON s BADIER+//CERN+PAK+ LOND
A H ROSENFELD //7//7/71/7112177471/ LRL--RVUE

10/66

G.GULDHABER s SAMTOSyASTEER » SHEN,LAI.MESON REVIEW

DE BAERE,DEBAISTEUX,DUFUUR4/ARUXELLES+CERN
+BUTTERWORTH, FU,s GOLDHABERS, TRILLING /7 LRL

CODE EVENTS QUANTITY ERROR+
ABOVE

IxLEL

ERROR~

BACKGROUND

REFERENCE YR TECN SIGN COMMENTS

DATA ON BARYON RESONANCES

N° ANY SYMBCL IN COLUMN 8 INDICATES DATA IGNORED BY AVERAGING PROGRAMS

N (1400)

61 Ne1/2(1400, JP=x1/2¢) 12172

P11l

WHETHER THE BUMP NEAR 140C MEV SEEN IN INELASTIC PP
SCATTERING IS A RESDNANCE OR A KINEMATIC EFFECT IS A

SUBJECT OF DEBATE.

SEE GELLERT 6& FOR THE VIEW THAT

IT IS A KINEMATIC EFFECT —— SEE ALMEIDA &6 FOR THE OPPOSITE VIEW. WE

LIST BUT STAR RESULTS OF PP SCATTERING EXPERIMENTS.

PHASE-SHIFT ANAL~

YSES AFPEAR YO GIVE BETTER EVIDENCE FOR A RESONANCE IN THIS REGION.

HOWEVER THAT LCOESNT END THE PROBLEM.

THE RESONANT ENERGY IS PROBABLY

NOT WHERE THE P11 AMPLITUOE BECOMES PURE IMAGINARY BUT RATHER SOMEWHAT
LONER WHERE THE AMPLITUDE VARIES MOST RAPIDLY.

Nel/72(1

tss s

zze

400) FOLLOWING THE LISTINGS.

SEE THE NOTE ON THE

{THE AUTHORS OF THE PHASE-SHIFT
ANALYSES ARE NOT RESPONSISLE FOR THE NUMBERS WE DEDUCE FROM THEIR WORK.)

BATE PUNCHED

61 N#L/2{1400) MASS (MEV)

1400.0 APPROX COCCONI 64
1425.0 APPROX ADELMAN o4
1430.0 APPROX ANK ENBRAN 65
1400.0 APPROX BELLETYTIN 65
1405.0 15.0 ANDERSON 66
1410.0 15.0 BLAIR 66
1450.0 . ALME IDA 66
1380.0 ROPER 65
1400.0 BAREYRE 65
1370.0 BRANDSEN 65
1471.0 OVELACE 66

L
WHERE THE AMPLITUDE IS PURE IMAGINARY.
YO GET POINT OF FASTEST VARIATION.

- 61 N=1/2{1400) WIDTH (MEV)
200.0 APPRDX BELLETTIN 65
180.0 50.0 ANDERSON 66
125.0 20.0 BLAIR 66
210.0 BAREYRE 65
204.0 LOVELACE 66

PP 3.6-12 BEV/C

CNTR +

HBC + K-P l.45 BEV/C 1/66
CNTR ¢ PP 7.1 BEV/C T/66
SPRK + PP,D 10-26 BEV/C 7/66
SPRK + PP 6-30 BEV/C 9/66
CNTR + PP 2.8-7.9 BEV/C 9/66
HBC + PP 2PI 10 BEV/C 9/66
RVUE PHASE-SHIFT ANAL 9/66
RVUE PHASE-SHIFT ANAL 7/66
RVUE PHASE-SHIFT ANAL 9/66
RVUE PHASE-SHIFT ANAL 9/66
DONT HAVE ARGAND DIAGRAM

SPRK + T/66
SPRK + 9/66
CNTR + 9/66
RVUE 1766
RYUE SEE NGTE ON MASS 9/66

e mm—e el 61 N#1/2(1400) PARTIAL DECAY MODES et ——————
e N#1/2{1400) INTD PI N 5 8Sl6
P2 N#1/2(1400) INTO N SIGMA (SIGMA MESON) Sleu 7
P3 N=1/2{1400) INTO N=3/2(1236) PI uels 8
e e e e 61 N#1/2(1400) BRANCHING RATIOS  —————————-—————oeme
Rl Ne#l/2{1400) INTO (PI N)/VOTAL (P1}/TOTAL
R1 . BAREYRE 65 RVUE T/66
RL N - 0.60 LOVELACE &6 RVUE SEE NOTE ON MASS 9/66
R2 N#1/201600) INTD (N SIGMA)/TOTAL (P2) 77T0TAL
R2 DOMINANT INEL DECAY LOVELACE 66 RVUE 9/66
REFERENCES —— N#1/2(1400}
COCCONI 64 PL 8 134 +LILLETHUN, SCANLON,; STAHLBRANDT, + //CERN
ADELMAN &4 PRL 13 555 S L ADELMAN //CAMBRIDGE {CERN)
ANKENBRA 65 NC 35 1052 ANKENBRANDT ¢ CLYDE ¢ CORK ¢ KEEFE »KERTH »+ //LRL
BELLETYI 65 PL 18 167 BELLEJTINI,COCCONI,DIDDENS, + //CERN
ANDERSON 66 PRL 16 855 +BLESER, COLLINS.FUJII, + //BNLsCARNEGIE
BLAIR 66 PRL 17 789 +TAYLORy CHAPMAN, +//HARNWE LL s QUEENMARY 4R THFD
GELLERT 66 PRL 17 884 +SMITH,WOSCTICKI,COLTON, SCHLEIN,+//LRLyUCLA
ALMEIOA 66 BERKELEY CONF +RUSHBROQUKEs + //CAVNDSH +HAVBURG
ROPER 65 PR 138 Bl190 LD ROPER,RM WRIGHT,BT FELD //LRL~LVMR,MIT 1JP
BAREYRE 65 PL 18 342 +BRICMAN, STIRLING, VILLET 7/SACLAY TJP
BRANDSEN 65 PR 139 Bl566 +0DUNNELL, MOORHOUSE //DURHAM ,RTHFD [ JP
LOVELACE 66 BERKELEY CONF C LOVELACE JICERN 1JP
PAPERS NOT REFERRED TO IN DATA CARDS.

BAREYRE 64 PL 8 137 +BRICMAN,VALLADAS,VILLET, + //SACLAY,CAEN IJ
ADELMAN 65 PRL 14 1043 S L ADELMAN //CAMBRIDGE {CERN)}
DALITZ 65 PL 14 159 R H DALITZ, R G MOORHOUSE //0XF yRTHFD

== DALITZ 65 REVIEWS EARLY PHASE-SHIFT—ANALYSIS RESULTS (AND DISCUSSES

WHETHER THEY IN FACT REQUIRE THE EXISTENCE OF A RESONANCE).

FRIDMAN 66 PL 23 386 +MAURER, MICHALON, + //5TRASBOURG sHEIDEL
DONNACHE 66 BERKELEY CONF DONNACHIE, KIRSOPP, LEA, LOVELACE J/CERN 1JP

NUMBERS OF LOVELACE 66 ARE BASED ON THIS PHASE-SHIFT ANALYSIS.

sssaen seesun
- »e
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62 Ne172(1518y JP=3/2-) I=1/2 D13

N (1518}

WE LIST MASS, WIOTH,
ANALYSES ALONE.
MAKES THE CETERMINATION OF THE DLl3 PARAMETERS FRUM LESS

AND ELASTICITY FRUM PHASE-SHIFT

THE PROXIMITY OF THE PL1l AND SL} STATES

SUPHISTICATED METHOCS (SUCH AS BUMPS IN TOTAL CROSS SECTIONS OR INVARIANT

MASSES) SUBJECT TU ERROR. FOR REFERENCE TO SUCH EARLIER DETERMINATIONS,
SEE THE LAST EDITION [RMP 37, 633, 1965).

----------------- 62 N#1/2(1518) MASS (MEV)

M - 1536.0 RUPER 65 RVUE PHASE-SHIFT ANAL 9/66

M 1535.0 HAREYRE 65 RYUE PHASE~SHIFT ANAL 9/66

» . 1530.0 BRANDSEN 65 RVUE PHASE-SHIFT ANAL 9/66

L] 1519.0 LOVELACE 66 RVUE PHASE-SHIF T ANAL 9/66
62 N#1/201518) WIDTH (MEV)

W 110.0 BAREYRE 45 RVLE 9766

W - 111.0 BRANDSEN 65 RVLE 9/66

W 102.0 LOVELACE 66 RVUE 9/66

--------------- -— 62 N#1/2(1518) PARTIAL DECAY MODES e mmem————m— e

Pi Ne1/2(1518) INTO PI N 5 85le

P2 Ael/2(1518) INTO Ne«3/2(1236) P1 LElS 8

P3 Ne1/2(1518) INTO N PI1 PI S16S 85 8

P4 Nel/2(1518)+ INTO NEUTRON PI+ $17S 8

Ps N#1/2(1518}+ INTOQ PRUTUN PL+ PI- $165 BS 8

----------------- 62 N#1/2(1513) BRANCHING RATIUS memmm—meeme e ————em

RL MNel/2(1518} INTO (Pl N)/TOTAL (PLY/TUTAL

R1 0.60 BAREYRE 65 RVUE 9/66

RL » 0.6 BRANDSEN 65 RVUE /66

RL 0.72 LOVELACE 66 RVLE 9766

EXPERIMENTS DISAGHEE ABOUT WHLTHER THE N PI PI MODE IS MAINLY Ne3/2(1236)

Pl. IN ANY CASE THE MEASUREMENTS UF THE SNELASTIC BRANCHING RATI0OS ARC
MODEL DEPENDENT ANO OUGHT NOT BE TAKEN AS MORE THAN QUALITATIVE INDICA-
TEGNS CF TRUTH. CNLY OLSSUN 66 AND KIRZ 66 DEFINITELY ASSOCIATED THE
CBSERVEC EFFECT WITh THE C13 WAVE.

R2 Nel/2(15181 INTO (Ne3/2(1236) PI1)/TOTAL (P4} /TOTAL

R2 DOMINANT INEL CDECAY OLSSUN 66 RVUE Pi P TU PI PI N
R2 0.20 0.05 KIRZ 66 HBL € ASSUMING R1=0.72
R3 Ne1/2(1518) INTO (N PI)M/(N PI ¢I) PLI/P3)

R3 1.25 0,44 Q.71 A-BURELLI 66 HBC C PHAR P 5.7 BEV/C
R4 A'l/leSlé) INTO (N=3/2(1236) PI)/IN PI P]) 1P2)1/1P3)

Re 0.00 0.09 A-BORELL1 66 HBC

RS Nel/2(1518) INTO (NEUTRON Pli+)/(P Pl+¢ PI-) (P4) /LPS)

RS 0.77 Oated ALEXANDER 66 HBC + PP 5.5 BEV/C

srsvan ans wnee wenva srane

sue snewse

2 sxanssass

REFERENCES —— N#1/2{1514)

RUPER 65 PR 138 B190 LC ROPER4RM WRIGHT,BT FELD //LRL-LVMR,MT 1JP
BAREYRE 65 PL 18 342 4+ BKICMAN, STIRLING, VILLET 775ACLAY LyP
BRANDSEN 65 PR 139 BlS66 +0UGNNELL, MOORHUUSE //DURHAM,,RTHFD 1JP
OLSSCN 66 PR 145 1309 M G ULSSON, G B YUDH //w1SC M0
ALLES-BC 66 NC (SUBMITTED) ALLES—BURELL I, FRENCH,FRISK4MICHLJIDA //CERN
LOVELACE 66 BERKELEY CONF C LOVELACE JCERN [ JP
ALE XANDE 66 BERKELEY CONF ALEXANDER, BENARY ,CZAPEK++ //hCTZMANN(CERN}
KIRZ 66 PRIVATE CumMm J KIRZ 1/LRL
-~ NUMBER EXTRACTEC FfHUM CATA CISCUSSED IN KIRZ 63.
PAPERS NUT REFERRED TU IN DATA CARDS.
SEE LAST ECITION (RMP 37, €33, 1965) FUR EARLY REFERENCES.
KIRZ 63 PR 130 2481 J KIRZy J SCHWARTZ, R D IRIPP J/LRL
CROUCH 65 DESY CONF [T 21 + //BRUWN,CEA+HARVARD 4 MIT,PADUVA,WE L ZMANN
DERADO 65 ATHENS CONF 244 +KENNEY,LAMSA, + Z/NCTRE DAME ,KENTUCKY
MERLC 66 P RCY SOC 289 489 J P MERLO, G VALLADAS /7SACLAY
~ THE ABCVE PAPERS DISCUSS INELASTIC CHANNELS NEAR THE RESUNANCE.
DONNACHI 66 BERKELEY CONF CONNACHIE, KIRSOPP, LEA, LOVELACE //CERN LJP

—- NUMBERS OF LOVELACE 66 ARE BASED UN THIS PHASE-SHIFT ANALYSIS.

AEEBER SEENAENAE TANAEAIEN wNNESZEea
BEEUASN EENSERESE EEEEERAVE SANNSHNEL BENANSRES BERLETERS NeBEZERs

BNEBEEIEE SRASANNNN SEERSKREE MANAENESE
ressmmensw

N (I570) 63 werz201570, p=1/2-) 12172 s11
SEE NCTE IN MAIN TEXT DN S-wWAVE BLMPS NEAR THRESHDLD.
63 Nel/2(15701 MASS (MEV)

M - 1519.0 HENDRY 65 RVUE ETA N + S11 PI N
M 1570.0 MICHAEL 66 RVUE FITS BAREYRF S11
M N 1557.0 GR 1565.0 UCHIYAMA- 66 RVLUE FITS N ETA DATA

N FITTING GIVES TW(Q SULUTIONS. PRUBLEMS MATCHING Pl P PHASE SHIFTS.
M K 1%61.0 LOVELACE &6 RVLUE PHASE-SHIFT ANAL

K AS GIVEN. WITHOUT ARGANC LI1AGRAM WE DUNT KNOwW HOW DETERMINED.
""""""""""""" 63 Nel/211570) WIDTH {MEV)
W . 130.0 HENCRY 6% RVUE
L} 130.0 MICHAEL 66 RVUE
W N 156.0 CR 144.0 UCHIYAMA- 66 RVLE SEE NNTE ON MASS
W X 180.0 LOVFLACE 66 RVLE SEE NUTE ON MASS
——————————————— 63 Nel/2(1%70) PARTIAL DECAY MODES R i
Pl A#1/20(1570) INTO PI N S 8516
P2 N*1/2(1570) INTO N ETA S17514
3 N*1/2015701 INTO N PI P 5165 85 8
——————————————— 63 Nel/2(157G) BRANCHING RATIOS - e e ———
Rl N#172(1570) INTU (PI NI/TOTAL (PL) /TOTAL
R1 » 0.69 HENDRY 65 RVUE
R1 0.32 MICHAEL 66 RYUE
Rl N 0.71 Or 0.28 UCHIYAMA- 66 RVUE SEF NOTE ON MASS
Rl K 0.40 LOVELACE 66 RVUE  SEE NUIE DN MASS
R2 N*1/2(1570) INTO (N ETA)/TOTAL (P23} /TOTAL
R2 DOMINANT INEL DECAY HENDRY 65 RVUE
R2 0.68 MICHAEL 66 RVUE
R2 N 0.29 CR 0.71 UCHIYAMA- 66 RVUE SEE NOTE ON FASS
R3 Ne1/2(1570) INTU (N P1 P1)/TOTAL (031 7T0TAL
R3 SMALL TRACE LOVELACE 66 RVUE

KEsEREEAR wwREseaRN

ABE FRNNSCEIE HEEEIEVES TREZETEER SRTNEEEEE

9/66
9/66

G9/66

9766

9/66

9766
7/66
9/66

/66

9766
7/66
9/66
9/66

9766
9/66
9766
37066

9/66
9/66
9766

9766

REFERENCES —- N#1/2(157C)

HENDRY 65 PL 18 171 A W IHENCRY, R G MOORHOUSE 4/RTHFL
== REVIEWS EARLY PHASE—SP“’/‘—ANALVSIS KESULTS ANC Pi~ P YO ETA N
EXPERIMENTS. WE TAKE NUMBERS FROM THE SOLUTION LSING BRANDSEN 6%5.
BAREYRE 65 PL 18 342 + BRICMAN, STIRLING, VILLET F7SACLAY 1JF
MICHAEL 66 PL 21 93 C MICHAEL 1/UXF
UCHIYAMA 66 PR 149 1220 F UCHIYAMA-CAMPBELL, R K LOGAN Z/1LL 1aP
LOVELACE 66 BERKELEY CONF C LUVELACE F/CERN 1JP
PAPERS NUT REFERRED TO IN DATA CARCS.
BULCS 64 PRL 13 486 + //7BROWN ) BRANDE I SeHARVARD (MIT,PADUVA 1
RICHARDS 66 PRL 16 1221 4CHIU)EAND I, HELMHOLZ s KENNEY s+ //LRL,HAWALT 14
-- BULOS 64 AND RICHARCS 66 ARE EXPERIMENTS UN PI- P TU ETA N NEAR
THRESHOLD. THEY ARt IN SUME DISAGREEMENT.
BRANDSEN 65 PR 139 BlY66 +CCUNNELLs MOORHOUSE //DURHAM ,RTHFD [ JP
—= BASIS OF NUMBERS WE QUOTE FRUM HENDRY 65.
PREPOST 65 DESY CONF Il 152 R PREPUST, O LUNDOUIST, © QUINN //STANFCRD
BACCI 66 PRL 16 157 4PENSO,SALVINTMENCUCCIND, +//HOME sFRASCAT]
-- PREPODST 65 ANC BACCl &6 ARE EXPERIMENTS ON ETA PHOTUPRUDLLTION REAR
THRESHOLD.

THE FCLLOWING THREE ARE ANALYSES OF ETA PRUDUCTION NEAR THRCSHOLD --
DOBSCN 66 PR 146 1022 P N DDBSON //HAwWAT ]
MINAMI 66 PR 147 1123 S MINAMI 17CSAKA
BALL 66 PR 149 1191 J S BALL f/7uCLa
DONNACHI 66 BERKELEY CONF CONNACHIE, KIRSUPP, LEA, LOVELACE //CERN 1JP

NUMBERS OF LOVELACE 66 ARE BASED DN THIS PHASE-SHIFT ANALYSIS.

seesss mesrrases ssassesss ves
weneas seecssass Seehsenss ShRasssan Basssssss nEnsestes Tesee
N (18670) s« nerszc1670, ap=5/2-) 1=1/2 o15

UNTANGLEL FRGM THE 1688 MEV BUMP BY DUKE 65 AND PHASE-
SHIFT ANALYSES. SEE THE NDTE ON THE Nel/2(l688).

Memmmmemmmommemoe 64 Ne1/2(1670) MASS (MEV)

M. 1674.0 DUKE 65 CNTR  PL#= P EL USIG,P

M 1690.0 RAREYRE 65 RVLE PHASE~SHIFT ANAL

M . 1650.0 APPROX BARANDSEN 65 RVUE PHASE-SHIFT ANAL

N 1652.0 LOVELACE 66 RVUE PHASE-SHIFT ANAL
64 Nel/201670) WIDTH (MEVY

W 100.0 OUKE 65 CNTR -

w 150.0 BARFYRE 65 RYUE

M 134.0 LOVELACE 66 RVLE

——————e e s s e ——— 64 N#1/201670) PARTIAL DECAY MODES  —————————===———wwe

P1 N=1/2(1670) INTC PLI N § asie

r2 Ne1/2(1670) INTO N ETA S17514

3] Ne1/2(1670) INTO LAMBLA K S18511

P4 Ne1/72(16701 INTO Ne3/2(1236) P1 Ls1s 8

—————————e e ————— 64 N#1/7201670} BRANCHING RATIUS  ~=——=e-erecr—-m——eco—n—

R1 Ke172(1670) INTO (PL N1/TOTAL (P11 /T0TAL

R1 » 0.42 DUKE &5 CNTR

R1 D.41 BAREYRE 65 RVUE

Rl » 0.52 BRANDSEN 65 RVUE

Rl 0.40 LOVELACE 68 RVLE

SEE NCTE PRECECING THE Nel/2(1688) [NELASTIC DECAY MUDE MEASLREMENTS.

connan o @ GORBEBNSE ANSSERETEE PEIPUESEN SEENANAEG SEREANEES FEREESEION

REFERENCES —= N#1/2(16170)

DUKE 65 PRL 15 468 +JUNES,KEMP s MURPHY ,PRENTICEs # //RTHFG,UXF [JP

BAREYRE 65 PL 18 342 + BRICMAN, STIRLING, VILLET £7SACLAY [JF

BRANDSEN 65 PL 19 420 +CDUNNELL, MOORHUUSE //DURHAN ZRTHFD 1JP

LOVELACE 66 BLRKELEY CCNF C LOVELACE FICERN 1JP
PAPER NOT REFLRRED TO [N DATA CARDS.

BERKELEY CONF OGNNACHIE, KIRSOPP, LEA, LOVeLACL //CERN TJF

DONNACHI 66
== MIMBERS OF LOVELACE 66 ARE BASED ON THIS PHASE-SHIFT ANALYSIS.

wenane nene ssssusncn sxnnssans

senuee mases

N (i688)

SR BBEANEEAE AENSANENE ANNew
a8 EERESEER SuBensey asws

arsessane wesesmuan

65 N#1/201¢€88, JP=5/2+) I=1/2 F15
WE LIST MASS, WIDTF, AND ELASTICITY FROM PHASL-SHIFT
ANALYSES ALONE. ThE PROXIMITY OF THE ULlS ANU S11 STATES
MAKES THE CEIERMINATION LF THE FL5 PARAMETFRS FROM LESS
SOPHISTICATED METHODS {SUCH AS HUMPS IN TGTAL CROSS SECTIONS) SLBJECT TC
SERICUS ERRCR. FOR REFERENCE TO SUCH EAKLY DETERMINATIONS, SEE THt LAST

EDITICN {RMP 37, 633, 1965).
————————————————— 65 Nel/201688) MASS (MEV)
M . 1688.0 APPRUX DUKE 65 CNTR Ple= P EL DSIG.P
M 1695.0 BAREYRE 65 RYUE PHASE-SHIF | ANAL
M . 1680.0 BRANCSEN 65 RVUE PHASE SHIFT ANAL
M 1672.0 LOVELACH 66 RVLE PHASE~SHIFT ANAL
———————————————— 65 N=1/211683) WIDTH (MEV)
w - 100.0 DUKL 65 CNTR VERY ENCRGY DEP
w 120.0 BAREYRE 65 RVLE
W 104.0 LOVELACE 66 RVUE
----------------- 65 N#1/2{1688) PARTIAL DECAY MNDLS E e it
Pl N#17211688) INTQ PI N S 85lea
P2 N#l/2{1688) INTO N ETA SL7S14
4] A#1/2(1688) INTO LAMBLA K S18S11
P4 Nel/201688) INTO Ne3/2{1236) P1 LBLS 8
P5 N#1/211688} INTU N PIPL S16S5 ¥S v
P6 Nel/2{1688)+ INTO NEUTKON Pl+ S11s ®
(44 Ael/2(1688)+ INTC PRCTON Pls Pl- SL&6S 45 8
P8 Ne1/2(1688)+ INTO N#3/2012363++ Pi- Leis 8
————————————————— 65 Nel/7201688) BRANCHING RATIUS T —mss——m e
R1 Nel/2(1688) INTO (PI N}/TOTAL tP1}/TOTAL
Rl . «80 DUKE 65 CNTR
R1 0.62 BAREYRE 65 RVUE
R1 - 0.61 BRANDSEN 65 RVLE
RL 0.66 LOVELACE 66 RVUE
WE LIST MEASUREMENTS OF THE INELASTIC DECAY MODES OF THF 168b MEV BUMP.
SUCH MEASUREMENTS HAVE NDT UNTANGLED THE D15 AND F15 (AND POSSIBLE SI11})
COMPCNENTS., iT IS CLEAR THAT BOTF D1% AND F15 DECAY ALOT INTG & PL Pl.

THERE 1S SOME DISAGREEMENT ABUUT WHETHER THIS IS DUMINATED RBY Ne3/2(1236)
Pl. IN ANY CASE THE MEASUREMENTS OF THE BRANCHING RATIU TU THIS FIAAL
STATE ARE MCDEL CEPENCENT ANC OUGKT NOT Bt TAKEN AS MOXRF THAN WULALITATIVE
INDICATIONS CF TRUTFK.

7766
T/66
1/66
9/66

7/66
9/66
9/66

1/66
3/66
9766
9/66

7766
1766
T/66
9766

T/66
/66
9766

1/60
9/68
9766
9/66



LY4
R2
k2

" R3
R3

Ré
Re&

RS
RS

R6
R6

R7
R7

R8
RB
T RB

CRABEE FEEEARAAE RRBARRRES SEERsecES su

Ael/211688)
0.025
0.042 CR

INTU
ORrR
LESS

h*1/7211688) INTO
0.027 ORrR

N#1/2(1688)
0.013 GR

INTO
LESS

Ne1/2(16883 INTO
1.25 CR LESS

Ns1/2(1688) INTO
NO EVIDENCE

Nel/201688) INTO
. 0.04
Nel/2{1688)

1.0

INTD
0.3

1+4/(P P+ PI-})
ALEXANDER 66 HBC +

1Pey/IPT)
PP 5.5 BEV/C

{NEUTRUN P

(Ne(1236)++ PI=}/(P PI+ PI-}
ALEXANDER 66 HBC +
ALME IDA 66 HBL ¢

{PBYZIPT)

0.3 PP 10 BEV/L

REFERENCES —— N#1/201688)

(N ETA}/TOTAL {P2}/70TAL

LESS KRAEMER 64 DBC 4+ PI+D 1.23 BEV/C

{958C CL)} A-BORELLI &6 HBC + PBAR P 5.7 BEV/C

(N ETAI/{PT N) (P21 /(PL)

LESS HEUSCH 66 RVUE ¢+ PIC, ETA PHOTC

(LAMBCA K)/TOTAL (P31 /TUTAL

(95PC CL) A-BORFELLI 66 HBC + .

(N PIN/{N PI PI} (PLY/(P5)

(95PC CL)} A-BORELLI 66 HBC +

(N#3/201236) PLI/IN PI PI) tPa)yz(es)
A-BGRELL1 66 HBC +

SENNR CHTSINEAR SESEReREE BREERBESS

9766
9/66

9/66

9’66

9/66

9/66

9/66

9/66
9/66

N (2650) 72 N#1/202650, JP=11/2-) 1=1/2
FOR JP ASSIGNMENT SEE RARGER 66 AND NUTE AFTER LISTINGS.
72 Nel/212650) MASS (MEV)
M - 2700.0 ALVAREZ 64 CNTR PIL PHUTCPROD
L - 2600.0 APPROX WAHL IG 64 SPRK € PI-P CH EX
® 2660.0 HOHLER 64 RVUE  DATA + DISP REL
M 2649.0 10.0 CITRON 66 CNIR  Pl+- p TOTAL 1766
mmemmmmmmemm——mee 72 Ne1/202650) WIDTH (MEV)
W ooe 100.0 ALVAREZ 64 CNTR’
w 200.0 HOHLER 64 RVUE /66
360.0 20.0 CITRON &6 CNTR T/66
————————————————— 72 Ne1/2(2650) PARTIAL DECAY MODES e
Pt Nel/2(2650) INTO PI N s 8St6
P2 Nel/2(2650) INTO LAMEDA K S18511
B e T2 N®1/2(2650) BRANCHING RATIOS  =m-———==-——-—-mmmeoe
Rt Nel/72{2650) INTO (PI N)/TOTAL {PL)Y/TOTAL
R1 0.0703  0.0045 CITRON 66 CNTR  ASSUMING J=11/2  7/66

anssss wnssssass

TEEELLEAL SIBANLLET TREINETEL SRFGNELES SAIRLILIEE ERLTIEACE

KRAEMER 64 PR 136 B496 +MACANSKYs+ 770 HOPKINS,NwESTERN, WOODSTUCK I
DUKE 65 PRL 15 468 +JONES,KEMP, MURPHY ,PRENTICE, + //RTHFD,UXF IJP REFCRENCES —= N#1/2(265C)
BAREYRE 65 PL 18 342 + BRICMAN, STIRLINGs VILLEY 7/SACLAY [JP
BRANDSEN 65 PL 19 420 +0CGNNELL, MOURHOUSE Z/DLRHAM,RTHED 1JP ALVAREZ 64 PRL 12 710 +EAR-YAM,KERN, LUCKEY ¢OSBORNE, + //MIT,CEA
LOVELACE 66 BERKELEY CONF € LOVELACE JICERN 1JP WAHLIG 64 PRL 13 103 +MANNELL 1,SODICKSONsFACKLER + WARGy + //MIT
HEUSCH 66 PRL 17 1019 C A hEUSCK, C Y PRESCOTT, R F DASHEN //CIT HUHLER 64 PL 12 149 G HUMLER, J GIESECKE J/RARLSRUHE |
ALLES-BC 66 NC ISUBMITTED) ALLES-BURELL Iy FRENCH FRISK4MICHEJCA //CERN CITRGN 66 PR 144 1101 +GALBRAITH,KYCIA,LEUNTIC,PHILLIPS, + //BNL |
ALMEIDA 66 BERKELEY CUNF +RUSHBROOKE, + //CAVND SH 4DE SY{CEKN) BARGER 66 PRL 16 913 V BARGER, D CLINE 74WLSC P
ALE XANDE 66 BCRKELEY CUNF ALEXANDER, BENARY,CZAPEK s+ / /Wt ZMANNICERN)
WKWK EESRANEER SOEBRSENE KAESENEKE REERSENRE Teisewmes
PAPERS NUT REFERRED TU IN DATA CARDS. EBEEE KNRERIENE ARESENERS CRERNAEEE SHNRTATEN Genmerond
SEE LAST ECITION (RMP 37, €33, 1965) FOR EARLY REFERENCES. N (3030)
73 Ne1/2(3030, JP=15/2-) 1=1/2
CROUCH 65 DESY CONF IT 21  + //BRUWNsCEA,HARVARD,;MIT,PADUVA,WE I ZMANN
DERADU 65 ATHENS CONF 244  +KENNEY,LAMSA, + 7/NGTRE DAME JKENTULKY EVIDENCE FOR EXISTENCE NUT CUMPLETELY CONCLUSIVE. FCR
MERLC 66 P ROY SOC 289 489 J P MERLU, G VALLADAS 7/SACLAY JP ASSIGNMENT SEL BARGER €6 AND NOTE FOLLOWING LISTINGS.
~- THE ABOVE PAPERS CISCUSS INELASTIC CHANNELS NEAR THE BUMP.
DONNACHI 66 BERKELEY CONF DONNACHIE, KIRSOPP, LEA, LOVELACE  //CERN 1JP | commmmmeo 73 N#1/2(3030) MASS (MEV)  ——mm=mme——m—mmmmmmm e
-~ NUMBERS OF LOVELACE && ARE BASED ON THIS PHASE-SHIFT ANALYSLS.
[ 3080-0 HOHL ER 64 RVLE DATA + DISP REL
¢ cescsrane wve v . wee reeens 3 3030.0 CITRON 66 CNTR PI+- P TCTAL
we mrens
----------------- 73 Nel/203030) WIDTH {MEV}
N(ITO0) 66 nels201706, JP=1/2-) 12172 11
: W 400.0 CITRON 66 CNIR
EXISTENCE NOT CONCLUSIVE. SEE LUVELACK 66,
————————————————— T3 N#1/20303u) PARTIAL GECAY MODES B e L LT
66 NeL/2(17001 MASS (MEV)
2} Nel/2(3030) INTO P1 N € 8516
L 1695.0 BRANDSEN 65 RVLE PHASE-SHIFT ANAL 9/66
L 1700.0 MICHAEL 66 RVLE FITS BAREYRE S11  7/66 § —covememcee——emee 73 Ne1/72(3030) BRANCHING RATIOS  =e————m—er————reee oo
----------------- 66 N*1/201700) WIDTH (MEV) RL Nel/2(3030) INTO (Pl N}/TOTAL tPL) /TOTAL
R1 0.0070 CITRON 66 CNTR ASSUMING J=15/2
W 240.0 MICHAEL 66 RVUE 7/66
————————————————— 6o Ne1/201700) PARTIAL DCCAY MODES -~ wmaus sssuianks sesessins @ . wxrenE sEsnwzass wanemesLd
Pl N®1/2(1700) INTU PI N S 8sle REFERENCES -=- Ne1/2(3C3C)
P2 Nel/2(1700) INTO N ETA S17S14
P3 Nel1/2(1700} INTO LAMEDA K S18sIL HOHLER 64 PL 12 149 G HGHLER, J GIESECKE Z/KARLSRUNE T
: CITRCN 66 PR 144 1101 +GALBRAITH,KYCIASLEUNTIC,PHELLIPS, + //BNL |
----------------- 66 N#l/7201700)  BRANCHING RAFI0S -—-=--—-—--——mme——woooe BARGER 66 PRL 16 913 V BARGER, O CLINE /rWisC P
Rl A#1/2(1700) INTOD (Pl NI/TOTAL (PLI/TOTAL areese wnee esus eres BesesaREs swwmEREEY wemsEwEad
Rl 1.0 APPROX MICHAEL ~ 66 RVUE 1766 wreses sssessane weus wers weessases NesssssEa ssrssenas
W SEErsasas REReAEREE KsESESLes REERELENS SeEiasbes N,(3245) T4 Ne /203245, Jp= )
REFERENCES -— N#1/2(170C) EXISTENCE UNLY TENTATIVE. 1-SPIN NOT DETERMINED BUT
NARROW WICTH PHECLUDES IDENTIFICATION WITH Ne3/2(3230).
BAREYRE 65 PL 18 342 + BKICMAN, STIRLING, VILLET 7/S8CLAY 1JP GMITTEC FROM TABLE.
BRANDSEN 65 PL 19 420 +UDUNNELL, MONRHOUSE J/DURHAR ,RTHFD 1P
MICHAEL 66 PL 21 93 C MICHAEL J/0GXF e 74 Ne 72(3245) MASS (MEV)
LOVELACE 66 BERKELEY CONF C LUVELACE 7/CERN
-~ LCVELACE 66 QUESTIONS THE EXISTENCE OF THIS SECOND S11 RLSUWANCE. [ 3245.0 10.0 KURMANYOS 66 CNTR PI-» EL AT 180 D
sevess sensuw Bremsases RuesRasue sarwesumsr sssesmses nesssvass wesvseess | ommeeo 74 N® 7203245} WIDTH [MEV)
anvses maes EEekrEEeE BARENREES SeseResEE Fue s sesessssn sevsnanas
W 35.0 OR LESS KORMANYDS 66 CNTR
N (2190) 71 newvzezise, ap=1/2-3 12142
————————————————— T4 N» /203245) PARTIAL DECAY MODES e
71 Ne1/7202190) MASS [MEV)
[ Ne /213245) INTO PI N S 8516
] 2190.0 DIBLENS 63 CNITR PI+- P TCTAL
M 2210.0 HUHL ER 64 RVUE DATA + DISP REL BESENE FERERERAE YEREAEASE SESERSNGS RISENREAS RANPESESS ARSREEEEE ARERIEARR
M 2190.0 APPRUX YOKOSAWA 66 CNTR PI- P DSIG + PCL  T/66
REFERENCES —— N# /2(3245)
----------------- 71 Nw1/202190) WIDTH (PEV)
KORFANYE 66 PRL 16 709 KORMANYQSKRISCH,OFALLON, + 7/MICH ARG
W 200.0 CIDDENS &3 CNTR *
" 200.0 HOHLER 64 RYUE 1766 Beenns Receanans seErssaEa EESEsNRER @ EeE mEesemsas KEEEEERG BEEEEEEN
W 220.0 APPRUX YUKOSAWA 66 CNTR 1766 SeeCENE SEHRESANGD SEBESALAE EANEBAED SENSAESEE BENSAATES SEEEAEURE SNNSEEECE
mememmcm—ee—-——- 7L Ne1/202190) PARTIAL DECAY MODES — ~—-=—==-==i-——=cac N (3695) 75 newsz369s, o= ) i=1/2
P1 NeL/212190G) INTO PI N $ asle . EVIDENCE PREL IMINARY AND NOT COMPELLING. UOMITTED FRUM
P2 A®1/2(2190) INTC LAMBDA X s18s11 TABLE. -
- 71 Ne1/20219G) BRANCHING RATIUS 75 N=1/213695) MASS {MEV)
RL Nel/212190) INTO (PI N}/TOTAL {P1)/TOTAL [ 3694.0 7.0 BAKTKE 66 HBC + PI+P 8 PRONGS
RL 0.3 APPROX DIDDENS 63 CNTR 7766
RL 0.3 APPRUX YOKUSAWA 66 CNTR 1/66 | ———meemmemeemmeee 75 N=L/2(3695) WIDTH (MEV)
CHEREE RRPITERER ANSSEEESE KEEEEESAE SKREAERSS EANSEEARG REESNIEEY SeEESESRE W 46.0 23.0 BARTKE 66 HBC +

DIDDENS
HOHLER
YOKCSAWA 66

63
64

CARRCLL 66
KORMANYC 66
BARGER b6

PRL 10 262
PL 12 149
PRL 16 714

REFERENCES == N#1/2(219C)

+JENKINS, KYCTAs RILEY 1/8NL
G HOHLER, J GIESECKE F/RARL SRUHE
+SUWAs HILL s ESTERLING,BOUTH J /ARG $CHY

QUANTUM NUMBER CETERMINATICNS NOT REFERRED TO I[N DATA CARDS.

PRL 16 288
PRL 16 709
PRL 16 913
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FERRNE erarEsREE SAUNNANRY SEsumRE

+ //RTHFD,UXF
//MICH ARG
//WISC

+CURBETT,DAMERELL ,MIUDLENAS,
KORMANYUS,KRISCHsOFALLON, +
V BARGER, D CLINE

1

REREEEREE ARENSNBER SENENENNY RANNENEEE
seas EmesewEsR BEeNeBRav sEamesmEe

ams aeemmneun

REFERENCES —- Ne#1/2(3695)

BARTKE 66 BERKELEY CONF +CLYZEWSKIWDANYSZJESKREYSy+ //KRAKUW{CERN) 1
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A ( 1236) oL Ne3ds201236, JP=3/2+) 1=3/2 P33 R2 N®3/2(1920) INTO (SIGMA K}/TOTAL {P2) /TUTAL
Rz SEEN HOLLADAY 65 RVUE  PI+P DATA L1/66
B1 N+3/201236) MASS (MEV)
R3 N+3/201920) INFO (N#3/201236) P1}/TOTAL (#3)/707AL
M - 1234.0 ROPER 65 RVUE C+4PHASE-SHIFT ANAL R3 DOMINANT INEL CECAY LOVELACE 66 RVUE /66
123 1236.0 0.5% OLSSON 65 RVUE ++ TOTAL-SIGMA DATA
Mee @ 1232.0 6.0 FERRO-LUZ 65 HBL ++ K+P TU KC P PI+ SEREBE ANGRANANS SRNREEGERE . . BREERNNET BEBGERNSS
Me+ 1233.4 4.4 GIDAL 66 DBC ++ D D TO NNINN) PI 1/66
Mo+ 1236.0 DEANS 66 RVUE ++ PL+P TOTAL 1766 REFERENCES -— N»3/2(192C)
o 1236.45 0.65 OLSSON 65 RVUE C
[ 1241.3 5.1 GloaL 66 DBC - 1766 | coot 56 PR 103 1082 & CDOL, O PICCIUNI, D CLARK 1800 -1
BRISSON 61 NC 19 210 +CETOEUF, FALK-VATRANT, VAN ROSSUM,+//SACLAY [
----------------- 81 NS(0) - N*{++) MASS DIFFERENCE (MEV)  mw=mm-—e——-ec LAYSON 63 NC 27 724 W M LAYSON JICERN 14
HOHLER 63 NP 48 470 G HURLER, G EBEL J7KARLSRUME. 1
o R 0.45 0.85 OLSSON 65 RVLE HOMLER 64 PL 12 149 6 HOHLER, J GIESECKE I7KARLSRUKE [
R REDUNDANT WITH DATA IN MASS LISTING. DEVLIN 65 PRL 14 1031 T J DEVLIN,J SOLOMON,G BERTSCH //PRINCETON I
DUKE 65 PRL 15 463 +JONES s KEMPyMURPHY ,PRENTICE, + //RTHFD,UXF [JP
— 81 Ns(-} - Nel++} MASS DIFFERENCE (MEV) HOLLADAY 65 PR 139 B1348 W G HOLLADAY £ IVANDERBILT
YOKCSAWA 66 PRL 16 714 *SUWA, PILL, ESTERLING, BOOTH  //ARG,CHI 1P
o 7.9 6.8 GIDAL 66 DBC LOVELACE 66 BERKELEY CONF ¢ LOVELACE 7/CERN T3P
81 Ne3/2(1236) WIDTH (MEV) PAPERS NOT REFERRED TO IN DATA CAKDS.
e+ 120.0 2.0 OLSSON 65 RVUE ++ HELLAND 64 PR 134 81062 +CEVL INg HAGGE , LONGD, MOYER + nOGO JIRL 1Y
OGN 125.0 30.0 FERRO-LUZ 65 HBL 4+ AUVIL 64 NC 33 473 P AUVIL, C LOVELACE 171¥PCOL 13P
Wer o 124.0 14.0 GlDAL &6 DBC  ++ 7/66 DONNACHI 66 BERKELEY CONF DONNACHIE, KIRSOPP, LEA, LOVLELACL //CERN 14P
W 121.0 DEANS 66 RVLE ++ 7766 == NUMBERS OF LOVELACE 66 ARE BASED OUN THIS PHASE-SHIFT ANALYSIS.
WO 119.6 2.4 OLSSON 65 RVUE C
[_— 149.0 1820 GIDAL 66 DBC - /66 seesssnaa seesuress sesussnne
"e Beersesar Esteesens sesvesnen
————————————————— 81 N#3/2(1236) PARTIAL DECAY MODES — ———m--mm-mmmmmeeee : )
A (2420) a0 nesrzizazo, sp11/20) 1232
Pl N$3/2(1236) INTO PI N s 8sle
FUR JP ASSIGNMENT SEF BAKGER 66 AND NOTE AFTER LISTINGS.
SeNEEs EEESIESEN EESIETEEE BeNUSNNNE HARNARNEE CesensEEE SEENERENE PEEESEIAN
84 N#3/202420) MASS (MEV)
REFERENCES ~- N&3/2(1236)
L] 2360.0 DIDDENS &3 CNTR PI+ P TOTAL
OLSSCN 65 PRL 14 118 M G ULSSON 17W1SC N 252020 40.0 ALVAREZ 64 CNTR  PI PHOTOPRUD 7766
FERRC-LU 6% NC 36 1101 FERRU=-LUZZ I, GENRGE, + {/CERN L] . 2400.0 APPRUX WAHL IG 64 SPRK C PI-P CH EX N
ROPER 65 PR 138 B190 L D ROPERy R M WRIGHT, B T FELD //LRL,MIT JP M 2440.0 HOHL ER 64 RVUE DATA + DISP REL
GIDAL 66 PR 141 1261 G GICAL, A KERNAN, S KIM //LRL M 2423.0 10.0 CITRON 66 CNTR PI+ P TOTAL 7766
DEANS 66 PREPRINT S R DEANS, W G HOLLADAY //VANDEARBILT
--------------- 84 Nw3/2(2420) WIDTH {MEV)
FCR EXTENSIVE REFERENCES Tu CATA ANC PHASE-SHIFT ANALYSES TILL 1965,
SEE ROPER 65, ESPECIALLY APPENUIX il. W 200.0 DIDDENS 63 CNTR
w 24%.0 HOHLER 64 RVUE 1/66
teases susensiss Aesessnes ee + Besassnse cesesnesh SANSRREES Pemssssns M 310.0 20.0 CITRON 66 CNTR 1766
ceans sssnsusen ssessene cevens s ces sensrusve nesmavass
e e ———— 84 N®#3/2(2420) PARTIAL DECAY MODES  ~mc——eceemmmmmmeen
A (1670) s2 nasszcie10, Jp=1r2-) 1=372 $31 .
el Ne3/2(2420) INTU P1 N s 4516
82 Ne3/2(167U) MASS (MEV) P2 N®3/2(2420) INTD SIGMA 'K §20s10
M . 1648.0 12.0 DEVL IN 65 CNTR Pl+- p TCTAL | memeeee e B4 Ne#3/202420) BRANCHING RATIOS  ————=-meem e
M 1665.0 BAREYRE 65 RYUE PHASE SHIFT ANAL 1/66
L} 1692.0 LOVELACE 66 RVUF PHASE-SHIFT ANAL 9/66 R1 N#3/72(2420} INTO (PI N)/TOTAL {PL)/TUTAL
RL 0.067 APPROX DIDDENS 63 CNTR ASSUMING J=11/2 1/66
———————————————— 82 N#3/201670) WIDTH (MEV} Rl 0.113 0.0036 CITRON 66 CNIR ASSUMING J=11/2 1/606
W - 201.0 T74.0 DEVLIN 65 CNTR VERY ASYMMETRIC LRy Y Y BEABNE SSERUIEET FHANKERIE ANNEIERNE
W 130.0 BAREYRE 65 RVLE 7/66
W 230.0 LOVELACE 66 RVUE /60 REFERENCES —— N»3/2(242C})
————————————————— B2 N=3/2(1670) PARTIAL DECAY MODES DIDDENS 63 PRL 10 262 +JENKINS, KYCIA, RILEY f/8NL 1
ALVAREZ 64 PRL 12 710 +BAK-YAMyKERN,LUCKEY,0SBORNE, + //MIT,CEA
43 A®3/211670) INTO PI N WAHLIG 64 PRL 13 103 +MANNELL I, SUDICKSON,FACKLER,hARD, + //MIT
HOHLER 64 PL 12 149 G HOMLER, J GIESECKE 4 /KARL SRUHE 1
————————————————— 82 Ne3/2(1670) BRANCHING RATIUS CITRCN 66 PR 144 1101 +CALBRAITHsKYCIA,LEUNTICPHILLIPS, + //BNL |
BARGER 66 PRL 16 913 'V BARGER, D CLINE //wlsCc P
RL Ne3/2(1670) INTO (PI NJ/TOTAL (P1) /TOTAL :
Rl . 0.56 DEVL IN 65 CNTR tensen sa . ssasen SEenBENER NEBBEBEREW
R’ 033 BAREYRE 65 AVUE 1766 | seeser svnaannns srssnsens « sevesires rrensenes
R1 D.44 LOVELACE 66 RVUE /66
A (2850) 65 neas202850, spe15/24) 12372
CREEE ERNENANEE ENEUNGRSE CerRREESE SRURNRGRN REsareses SEreETIES Gsmekaes
FOR JP ASSIGNMENT SEE BARGER 66 AND NOTE AFTER LISTINGS.
REFERENCES —— N=#3/2(1¢67C)
85 Ne3/2(2850) MASS (MEV)
DEVLIN 65 PRL 14 1031 T J DEVLIN,J SULOMON,G BERTSCH //PRINCETON I N
BAREYRE 65 PL 18 342 + BKICMAN, STIRLING, VILLET 17SACLAY 1OF M. 2700.0 aPPROX WAHLIG 64 SPRK C PI-P CH &X
LOVELACE 66 BERKELEY CUNF C LUVELACE JICERN TJP L] 2870.0 HOHLER 64 RVUE DATA + DISP REL
L] 2850.0 12.0 CITRON €6 CNTR Pi+ P TUTAL 7/66
PAPERS NOT REFERRLC TO IN DATA CARCS. M 2850.0 BARDADIN 66 HBC ++ No TU P + 3 PIS 7766
CARRUTHE 60 PRL 4 303 P CARRUIFERS J/CORNELL I e - 85 N#3/2(2850) WIDTH {MEV)
DEVLIN 62 PR 125 69¢ T J DEVLIN, B J MOYER, V PERFZ=MENDLZ//LRL |
HELLAND 64 PR 134 Blue2 +CEVLIN: HAGGE . LGNGO+ MOYER 5 WOUD //LRL 1 L] 400.0 40.0 CITRON 6& CNTR 7/66
DONMACHI 66 BERKELEY CONF CONNACHIE, X [RSOPP, LEA, LOVELACK //CERN TJ4P L} 150.0 BARUADIN 66 HBC ++ 1766
== ANUMEERS OF LUVELACE 66 ARE BASED ON THIS PHASE-SHIFT ANALYSIS.
----------------- 85 N#3/2(2850) PARTIAL DECAY MODES  ==m==---m-mmmmmmme
CRONES NEmEeRERE FANAECIEE EsesmNEE RSEETOIIE SaKtsNass evarEEe Neemsemes
seenes . * sssvsseas wunw * BEEBEAENS NEANREESE SRESABELE BEesARRRS Pl Ne3/2(2850) INTO PI N s as16
P2 N¢3/212850) INTO P PI P1 PI 5165 85 45 8
A (1920) o3 newva1920, sp=1r20) 12372
85 N#3/212850) BRANCHING RATIUS S e — . e
83 Ne3/201920) MASS (MEV)
R1 N3/2(2850) INTO (PI N)I/TOTAL (P11 /T01AL
M 1922.0 APPRUX cooL 5¢ CNTIR PI+ P TutTal 1766 R1 0.0314 0.0025 CITRON 66 CNTR ASSUMING J=15/2 7/66
M 1912.0 15.0 HRRISSON 651 CNTR Pl+ P TOTAL 7/66
M N 1956.0 LAYSUN 63 RVUE Pl P Tufat, EL 1766 LT Y LI TITTYY ) L - - annnsanns
N ASSUMES AN N»3/2(1855).
M 1920.0 HOHL FR 64 RYUE DATA + DISPF REL 1766 REFERENCES —— N®3/2(285C)
M 1900.0 9.0 CEVLIN 6% CNTR PI+ P IUTAL
» 1920.0 APPRUX DUKE 65 CNTR Pi+=- P EL, POLAR 7/66 WAHLIG 64 PRL 13 103 +MANNELL 1, SOCICKSON, FACKLER s WARD, + //MIT
M 1950.0 APPROX YOKOSAWA 66 CNTR Pl- P 1BSIG + PLL T7/66 HOHLER 64 PL 12 149 G HOMLER, J GIESECKE /7KARL SRUHE 1
M 1950.0 LOVELACE 66 RVUE PHASE-SHIFT ANAL 9/66 CITRCN 66 PR 144 1101 +CALBRAITH KYCIA,LEUNTIC,PHILLIPS, + //BNL |
BARCADIN 66 PL 21 357 BARCADIN-OTHINOWSKA, DANYS?, + 17uBRSAW
BARGER 66 PRL 16 913 V BARGER, D CLINE JInISC P
————————————————— 83 N=3/201920) WIDTH (MEV)
w 170.0 HOHLER 64 RVUE 1/66 RENREE SIEBTUBAE SHEEEEE ssuse e ens arsrnunua
L 256.0 39.0 DEVL IN 65 CNTR aEn wne . BEEA ERsreseve
W 170.0 DUKE 69 CNTR 1/66
W 20020 APPRUX YOKUSAWA 66 CNTR 7766 A (3230)s6 we3s203230, p=19/20) 12372
. 250.0 LOVELACE 66 RVUE 9766
EVIDENCE FUR EXISTENCE NUT CUMPLETELY CONCLUSIVE. FCR
83 N#3/2(1920) PARTIAL DECAY MODLS JP ASSIGNMENT SEE BARGER &6 AND NUTE FUOLLOWING LISTIANGS.
PL N#3/2(1920) INTQ PI N seste | eeeeeee ———— 86 N+3/203230) MASS (Mev)
P2 Ne3/2(1920) INTD S IGKA K 520510
P3 A23/2{1920) INTC N=3/20123¢) P1 L8LS & M 3230.0 CITROV 66 CNTR PI+ P TUTAL 1/66
................. 83 N®3/2(1920) BRANCHING RATIOS 86 N#3/203230} WIDTH (MEV)
Rl A#3/72(1920) INTO (PI N)I/TOTAL {P1)/T0TAL W 440.0 CITRON 6¢ CNTR 1/66
RL N 0.33 LAYSON 63 RVUE 7766
N ASSUMES AN Ne3/2(185%5). e 86 Ne3/2(3230) PARTIAL DECAY MUDES  ==meo—eemaeomeeo—o
Rl 0.73 OR LES HOHLER 63 RVUE DATA + DISP REL 1/66
R1 0.57 0.12 DEVLIN 65 CNTR P N*3/2(3230) INTO PI N s 8516
Rl Da4l DUKE 65 CNTR VERY ENERGY DEP T/66
Rl 0.4 APPRUX YOKUSAWA 66 CNTR 1/66
R1 0.50 LOVELACE 66 RVUE 2/66




————————————————— 86 N#3/2(323G) BRANCHING RATIOS Aot —m e PAPER NOT REFERRED TO IN DATA CARDS.
Rl N23/2(3230) INTC (PI N)I/TUTAL (PL)/TQOTAL ! LEA 66 PL 23 380 LEA, MARTIN, DADES //COPENHAGEN »NURDI TA
R1l 0.0063 CITRON 66 CNTR ASSUMING J=19/2 1/66 =~ PRELINMINARY PHASE-SHIFT ANALYSIS. THE UNLY WAVE WITH PUSITIVE AND

INCREASING PHASE IS THE P1/2.
BRASAS SSESNSEE SINISEEEA RUSLRNNIE RANSSEINS EEEASLELE SESSCCIAR SEAEEINES
“aese veemsnesn

REFERENCES —— Ne3/2(323C) Hees tessuescs Beruseren snscvens sasnmmsne
CITRCN 66 PR 144 1101 +CALBRAFTH,KYCTA,LEONTIC ,PHILLIPS, + //BNL 1 A ('405) 37 Y*0{1405, JP=1/2-) I=C
BARGER 66 PRL 16 913 V BARGER, D CLINE A 1539 P
. THIS RESONANCE CAN BE IDENTIFIED WITH THE VIRTLAL BCUAD
resans samn wema e saRRBEES aRREE asasmanw STATE IN THE KBAR-N SYSTEM DEDUCED FROM THE I=0 SCATTER=-
tenvasn san musw e sRsEREBNS sess sespenues ING LENGTH DETERMINED FROM LUW ENERGY K~P INTtRACTIOAS.
* THE DIFFICULTIES IN EXTRAPULATING FROM THE PHYSICAL REGION TO THE RESC-
Ny, (1560)o1 wess201560, ap= ) 12572 NANCE LCCATION ARE CISCUSSEC BY DALITZ 66. THE PARAMETERS ARISING FRCM
8/2 ZERC-EEFECTIVE-RANGE FITS ARE MCOEL DFPENDENT AND SHOLLD NOT BE TAKEN AS
PROBABLE KINEMATIC EFFECT. SEE DASH 66, CONTE 66, AND SERICUSLY AS ¥HE SMALL QUUTED ERRURS SUGGEST. SEE THE NUTL IN THE MAIN
ALEXANCER 66. OMITTED FROM TARLE. TEXY CN S~WAVE BUMPS NEAR TFRESHOLD.
———————————————— 91 Ns5/2(1560) MASS (MEV] 37 Y#0(1405) MASS (MEV)
M 1560.0 20.0 GOLDHABER &4 HBC +++3.65 BEV/C PI+ P T7/66 M 1405.0 ALSTON &1 HBC K~P 1.15 BLV/C
M 1570.0 ALEXANDLR &€ HBC +4+4PP 4P1 5.5 BEV/C 9/66 M 1410.0 ALEXANDER 62 HBC PI-P 2.1 BEV/C
M 1405.0 ALSTON 62 HBC K=P 1.2-.5 BEV/C
————————————————— 91 N#5/201560) WIDTH (MEV) - M 1400.0 24.0 MUSGRAVE 65 HBC PBAR P 3-4 BEV/C 1766
M . 1382.0 8.0 ENGL ER €5 HDABC Pl-#, P{+D 1,868 T/66
L} 220.0 20.0 GOLDHABER &4 HBL  +++ 1/66 M 1410.7 1.0 KIM &5 HBC Q-EFF-RANGL FI 7V 1766
L} 140.0 ALEXANDER 66 HBL +++ 9766 M N 1409.6 1.7 SAKITT 65 HBL C~FFF-RANGE FIT 7/66
N DATA CF SAKITT ARE USED IN FIT BY KITTEL.
- 31 N#5/2(1560) PARTIAL DECAY MODES  ——--w——-o——————maa L] 1407.5 1.2 KITTEL 66 HBC O~EFF-RANGE FIT 7/66
Pl N#*5/2(1560}) INTO N PI P1 S16S 85 8 e —————————— 37 Y#0(1405) WIDTh (MEV)
2 N#5/2 (15601 INTO N#3/2012360 PI Lels &
. Ll 20.0 ALSTON 61 HBC 1/66
ARBBHE RESTEGEEE RENESEVED SRSHENSRE CHGRSEERN BRRSINEAE SESANGENS NENNSNEER W 35.0 5.0 ALEXANDER 62 HBC
W 50.0 ALSTON 62 HBC
HREFLRENCES —— N#5/2(156C) W 60.0 20.0 MUSGRAVE 65 HBC 766
W - 89.0 20.0 ENGLER 65 HDBC 7/66
GOLDHABE 64 DUBNA CONF I 480 (+S GOLCHABER,OHALLORAN, SHEN //LRL (BNL) 1 w 7.0 3.2 KIM &5 HBC 1/66
DASH 65 LRL LCIR-2752 J DASF, G GULLDHABER, J SwWINHART //LRL L] N 28.2 4.1 SAKIT 65 HBC T/66
CONTE 66 BERKELEY CONF +EAMER [, RATTI,RUSSO, + //GENUVAMILANC,UXF N DATA CF SAKITT ARE USED IN FIT BY KITTEL.
ALEXANDE 66 BERKELEY CONF ALEXANDER, BENARY yCZAPEK 4+ //WET ZMANNICERN} L] 34.1 4.1 KITTEL 66 HBC 1/66
PAPER NOT REFLRREC 7O IN DATA CARDS. ] e 37 Y#0(1405) PARTIAL DECAY MDUES  ———-———————————mmmen
ALEXANDE 65 PRL 15 207 ALEXANDERy BENARY ,REUTER o+ // Wi [ ZMANN(CERNY 1 PL Y+0(1405) INTO SIGMA PI $2CS 8

-- REPLACEL 8Y ALEXANCER 66.

HREEEE BEEIERIL SEISIEERN SABERCLEL RRRPAARRT SERRENAOE RERABEEEE RRANABEON

“rans

tense emmmensuy weeosveuw

SEARSA ssBESEEEA REBNAERRS SevAEAARR AR

B ONNBESARES REEEESNEE SEEEEENNE NRENNSHEES HEENSRRS sasans meRAEAsRE REFERENCES —- Y®C{14C5
Zo(IBGS) 96 Z+0(1865, JP= ) oI=c ALSTCN 61 PRL 6 698~ +ALVAREZ,EBLRHARD, GOUD, GRAZIANG, +  //LRL
ALEXANDE 62 PRL 8 447 ALEXANDER,KALKFLEISCH,MILLER,SMITH  //LRL 1
IT. IS NOT ESTABLISHED THAT THIS EFFLCT IS A RESUNANCE. ALSTCN 62 CERN CONF 311 +ALVAREZ, FERRO-LUZZ I +ROSENFELD, + JILRL 1
HOWEVER IF SUCK A LARGE EFFECT APPFARED IN A PI N UR MUSGRAVE 65 NC 35 735 ¢PETMEZAS, +//BIRMGHM ;CERNVEP , IMPLGL, SACLAY
KBAR N CHANNEL IT WOULD IMMEDIATELY Bt TAKEN AS A ENGLER 65 PRL 15 224 +FISK KKAEMER  MELTZER , WE STGAKD 4+ //CRNG (BNL 1)
RESCNAACE. WE INCLUDE IT IN THE TABLE UNTIL A PLALSIBLE ALTERNAT: KTM 65 PRL 14 29 J K KIM 7/CULLMBIA | JP
INTERPRETATICN IS PUT FORTH. SAKITT 65 PR 139 B719 SCAYGLASSER,SEEMAN,FRIECMAN, +  //MD,LRL LJP
KITTEL 66 PL 21 349 W KITTEL, G UTTER, [ WACEK J/VIENNA 1JP
————————————————— 96  Ze0(1865) MASS (MEV) DALITZ 66 PREPRINT CALITZ, WONG, RAJASEXARAN //0XFORD,BUMBAY
N 1863.0 cooL 66 CNTR ¢ K+P, D TCTAL 1766 PAPERS NOT REFERRED TO IN DATA CARCS.
————————————————— 96 Z+0(1865) WIDTH [MEV] ABRAFMS 65 PR 139 B456 G S ABRAMS, B SECHI-Z0RN 77MD 1 gP
KADYK 66 PRL 17 599 +UREN, G+S GULDHABER, TRILLING 170RL 1P
W 150.0 cooL 66 CNTR + 7/66 DONALD 66 PL 22 TL1 + ECNARCS, LYS, NISAR, MOORE  //LIVERPUCL
-~ ABRAMS 65, KACYK 66, ANL CONALD 66 SUPPDRT THOSE EFFECTIVE-RANGE-
————————————————— 96 Z+0(1865) PARTIAL DECAY MUDES e FIT SOLUTICNS GIVING AN 1=0 S1/2 RESUNANCE.
Pl Z+0(1865) INTU K N sics1? AREues NEUAREEs RAREEELSL FemRGREEE KRRSSRAAS EEENREARD AEAEREREL RESEANERS
P2 Z70(1865) INTO Ke{u92) N L1851 ReEeEs WeeLeEERS SHMAREERA BARAENEST EREENRERE SRLLERGES PUEAESRIC BRESELELE
-~ 96 Zw0(1B65) BRANCKING RATIOS A (1520) 5 vuociszc, semasaey 1
RL Z+0(1865) INTO (K N1/TUTAL (P1}/TOTAL 38 Ye0(1520) MASS [MEV)  ——=-m—-=—ewwemomoomooo oo
R1 0.55 coo 66 CNTR ¢ IE Js1/2 1766
" 1519.4 2.0 WATSON 63 HBC K~P ALL CHANMELS
cenner sane €URE BuSUIESIS EEEESANEE BEeseseae EEEEESEER sRsassEEE ™ 145 1517.2 3.0 GALTIERI 63 0BC K-G 1.51 BLV/C
M 29 1520.0 4.0 ALMEIDA 64 HBC K~P 1.45 BEV/C
REFERENCES -— Z+C(1865) M 1511.0 15.0 MUSGRAVE 65 HBC PBAR P 3-4 BEV/C 1/66
coaL 66 PRL 17 102 +CIACUMELL [,KYCTA,LEONTIC,LI,LUNDBY,#//aNL & | —=—cmemcmmmmeees 34 Y+0(1520) WIDTH (MEV}
PAPER NOT ‘REFERREC TO I[N DATA C4RUS. W 16.4 2.0 WATSON 63 HBC
W 19.0 19.0 MUSGRAVE 65 HBC 1766
ALARD 66 BERKELEY CONF +BURLER, BKOWN, G+S GULOMARER JHIRATA,+ //1RL W 18.0 OR LESS HARDY 66 HBC 9766
~~ PRELIVINARY RESULTS INDICATING THAT INELASTIC CHANNELS ARE AGT AS
UCMINANT &S IN THE =1 CFFECT (SEE THE Z#1(1S1C) HELUWI. | =—eeommmammme o 38 Ys0(1520} PARTIAL DECAY MUDES  ——--=-=---—--—mmmomoo
NN NEAR RRAERRERE EESESETH RESESIEAE ANBEENTEE SEANSRTUE REmSATEEr EeTEeREAE el Y*0 (15201 INTD KBAK N s11si7
SeEES SLALEBEBE CHNREIRUNE LERIERANS NENRRRRER TROASIUTE BREIACEEE AmREENAES P2 Y#0(1520) INTO SIGMA Pl S205 ©
Z, (1910} 3 Y0 (1520) INTO LAMECA PI PI S18S 85 b
| 97 2101910, JP= TS )
————————————————— 38 Ye0(1520) PARTIAL WIDTHS (MEV) oo
ESSENTIALLY ALL THE EFFECT IS DUE TO A BUMP IN THE KA®
CHANNEL NEAR ITS THRESHOLD. ANGULAR DESTRIBUTIONS [\ Wl Ye0(1520) INTO KBAR N Pl
THIS CHANNEL INDICATE THE PREDOMINANCE OF THE P3/2 Wl 4.8 0.5 WATSON 63 HBC
STATE IN THE K N+ (ANC THUS ALSO IN VHE K N) SYSTEV. HOWEVER 1T MAY BE
POSSIBLE TO UNDERSTANC THIS CHANNEL WITHOUT INVOKING RESONANT GEHAVIOK w2 Y*0(1520) INTOD SIGMA PI P23
~~ SEE BLAND 66. OMITTED FROM TABLE. W2 9.0 1.0 WATSON 63 HBC
97 Ze1(1910} MASS [(MEV) 38 Ye0(1520) BRANCHING RATIUS  ——====——-m——mmmomoooooo
4 1910.0 20.0 caot 66 CNTR ++ KeP TUTAL 7/66 R1 $#011520) INTOD (KEAR N)/TOTAL (PL) /T0TAL
: RL 0.47 0.09 HESS 66 HBC PL-P l.6-4 BEV/C 9/66
————————————————— 97  I*1(1910) WIDTH [MEV)
R2 Y*0(1520) INTO (SIGMA PI)/TOTAL (P2} /TOTAL
w 180.0 caoL 66 CNTR ++ 7/66 R2 0.45 0.04 FARDY 66 HBC 9766
————————————————— 97 2#111910) PARTIAL CECAY MGLES e T e L S e e R3 Y#0{1520) INTO (KBAR N}/{SIGMA PI} Py /zipP2}
R3 0.58 0.26 MUSGRAVE 65 HBC 1766
L Z#1(1910} INTO K N £1Cs16
P2 Z¥111910) INTO N#3/201236) K Leisio - R4 Y#0{1520) INTO {SIGMA PI)/(LAMBDA PI PL} (P21 71P3}
R4 4.5 1.0 ARMENTERU 65 HBC 1766
————————————————— 97 Z+1(1910) BRANCHING RATIUS ittt R& 4.8 1.2 UL IG 66 HBC K-P .9-1.0 BEV/C 9/66
RL Z*111910) INTO (K N}/TOTAL (P1)/TOTAL areess snseaness v NRE EERERREES KEEARSESE PRRSEEENE BRREENGRE BESE
Rl 0.31 cooL 66 CNTR ++ IF J=1/2 1766
REFLRENCFS ~- Y#C{152C)
R2 Z#101910) INTO (Ne3/2(1236) K)/TOTAL P2} /TOTAL
R2 DOMINANT DECAY BL AND 66 HBC ++ 9766 WATSCN 63 PR 131 2248 M B WATSON, M FERRO-LUZZ[, R O TRIPP //LRL 1JP
GALTIERI 63 PL 6 296 A BARBARD-GALTIERI,A HUSSAIN,RD TRIPP//LRL
MREANE NRNNUNEES ANREERTAR ERARRARGE SERERAREA PESREENIE PEEIECESE EENRLAAER ALMEIDA 64 PL 9 204 S P ALMEIDA, G R LYNCH J/CERN
MUSGRAVE 65 NC 35 735 +PEIMEZAS,+//RIRMGHM (CERN,EP, IMPCOL, SACLAY
REFERENCES -- 2»1(1910) ARMENTER 65 PL 19 338 ARMENTERDS, b=LUZZ1, + //CERN,HE IDEL,SACLAY
HARDY 66 UCRL-16785 THESIS L M HARCY J/1RL
coot 66 PRL 17 102 +GIACUMELL T,KYCIA,LEUNTIC,LL,LUNDBY ,+//BNL | HESS 66 UCRL-16832 THESIS R 1 HESS //\RL
BLAND 66 BERKELEY CONF +BUWLER, BROWN, G+S GOLDHABER ,KADYK, + //LRL 1 UHLIG 66 PR {ACCEPTED) +CHARLTUN, CUNDUN  GLASSER ¢ YUDH ¢+ //MD 4 LSHRL

BREREE ERNRRNEES IAEEAENRS VRUACEEUN EROENRREE SanmtEmes EIEER . wenmseeny

ERERE FASERREN NRENEABRS FEERRNAET CREARERAS EARAREACR Lannn . exrusenun




27

A (1670) 40 Ye011670, JP=1/2-) 1=0 BARLCUTA 66 BERKELEY CONF BARLOUTAUD, GRANET, + //SACLAY,HEIDEL,CERN 1JP
DAVIES 66 PRL (TO BE SUBM) +COWELL,HATTERSLEY .+ //BIRMGHM,CAMBR,RTHFD [
SEE NOTE IN MAIN TEXT ON S-WAVE BLMPS NEAR THRESHOLD.
PAPERS NOT REFERRED TO IN DATA CARCS.
40 Ys011670) MASS (MEV)
CHAMBERL 62 PR 125 1696 CHAMBERLAIN.CROWE JKEEFE \KERTH, + JIRL I
™ 1680.0 Y-CHANG 64 PBC PI-PRP 7-8 BEV/C 7/66 -~ FIRST SEEN IN CHAMBERLAIN 62 TOTAL CROSS SECTICN MEASURENMENTS.
M 1670.0 BERL EY &5 HBC K-P TO LAM ETA 7/66 SODICKSO 64 PR 133 B7S57 SODICKSON, MANNELLT,FRISCH, WAHLIG//MIT(BNL) g
HOLLEY 65 UCRL-16274 THESIS W R HOLLEY I/LRL )
----------------- 40 Ye0(16701 WIDTH (MEV) - SCOICKSCN 64 AND HOLLEY 65 ELASTIC SCAVTERING WORK INDICATED J=5/2.
GELFAND 66 BERKELEY CONF +FARMSEN,LEVI SETTI,RAYMUND, +  //CHI ARG
W 20.0 OR LESS Y-CHANG 64 PBC 7/66 ~- ELASTIC SCATTERING CATA FIT BY LEVI SETTI 66.
W 18.0 BERLEY &5 HBC 7/66 :
. csesssvee
40 Ye0({1670) PARTIAL DECAY MUDES - .. . . . seserisne suve
3 Y0 (16701 INTO KBAR N 511517 A (2100} 41 Ys012100, JP=7/2-) I=C
P2 Ye0(1670) INTO LAMBCA ETA 518514
P3 Y0 (16701 INTD SIGMA PI 5205 8 41 Ys0{2100} MASS (MEV)
................. 40 Ye0(1670) BRANCHING RATIOS e M. 2097.0 6.0 BOCK 65 HBC PBAR P 5.7 BEV/C 7/66
L] 2100.0 20.0 cooL 66 CNTR K-P, D TOTAL 1766
RL = Y*0(1670) INTO ((KBAR N}{LAM EYA))/TOTAL¥e2  {PL1aP2)/TUTAL=#2 LI 2120.0 WOHL &6 HBC K-P CH EX /66
RL « 0.046 BERLEY 65 HBC 1/66
----------------- 41 Ye0(2100} WIDTH (MEV}
SEBSEs PEveENEEE EsstEmses sasesstes ssisEess swen
w o 24.0 14.0 24.0  BOCK 65 HBC INTO KBAR N (PI} 7/66
REFERENCES -~ Y=C(1&70) w 160.0 cooL 66 CNTR 7766
W 145.0 WOHL 66 HBC 7766
Y-CHANG 64 DUBNA CCNF I 615 YUNG-CHANG, IN, KLADNITSKAYA, + 77DUBNA I
BERLEY 65 PRL 15 641 +CONNOLLY, HART ;RAHM, STONEHILL, + Z/BNL TP} e 41 Y=0{2100} PARTIAL DECAY MODES  ~——————=————=———e———
PAPER NOT REFERREC TO IN DATA CARDS. 1 Y®0(2100) INTO KBAR N SE1S17
P2 Y®0(2100) INTO STGMA PI 5205 &
BANNIK 66 BERKELEY CONF +EUBELEV,CHADRAA, + //DUBNA,BUCHAREST,CERN [ P3 Y*0(2100) INTO LAMBLA OMEGA 5185 1
-- SUPPORTS RESULT OF YUNG-CHANG &4. Pe Y#0(2100) INTO KBAR N PI S11517S 8
sesnone sunnrs o vsevesere snensnvan | —mmmmmmmmmmmo———o 41 Y*D12100) BRANCHING RATEOS ~  =m=———-ommcmemememeoe
. sen . weu ssesunnes sessresee
A (1700} R1 ¥*012100) INTO (KBAR N)/TDTAL {PLI/TOTAL
55 Y#0(1700, JP=3/2-) I=C Rl 0.29 cooL 66 CNTR 7766
R1 0.25 WOHL 66 HBC 7766
SPIN-PARITY DETERMINATION TENTATIVE.
R2 Y#0(21001 INTO (LAMBCA LilZRAJ/TOTAL (P3)/TOTAL
55 Ye0(1700) MASS (MEV) R2 0.1 OR LESS FLAT:c &6 HBC 9766
M 1705.0 10.0 ARMENTERD 66 HBC K- EL, CH EX 9/66 R3 ¥#0(2100) INTO (KBAR N PI)/TOTAL (P&} /TOTAL
] 1698.0 5.0 DAVIES 66 CNTR K-P, D TOTAL 11766 R3 SEEN BOCK 65 HBC 9/66
emmmmmcecmem--== 55 Y&Q{1700) WIDTH (MEV) sneeus o . ssssenees esssrrres
[ 30.0 APPRUX ARMENTERQ 66 HBC 9766 REFERENCES —- YeC(21CC)
W 40.0 10.0 DAVIES 66 CNTR 11/66
BOCK 65 PL 17 166 +CUUPER, FRENCH,KINSUN, + //CERN, SACLAY
55  Ye0[1700) PARTIAL DECAY MOUES  =-————-—-———-—moomoe cooL 66 PRL 16 1228 +GIACOMELL 1,KYCIALEONTIC,LI,LUNDBY,+//BNL I
WOHL 66 PRL 17 107 C G WOMLs F T SOLMITZ, M L STEVENSON //LRL 4P
Pl Ye0(1700) INTD KBAR N S11517 FLATTE 66 PRIVATE COMN S M FLATTE 1/LRL
P2 Y+0(1700) INTO SIGMA PI 5205 8
ek sEneEaNas sEEEREENE REREREREE HREENSREE SEasrEses
................. S5  Y*0(1/00) SRANCHING RATIOS e NP REAEAEG K RECEEBEAL BARABERAE EEECEEEER PREESEESE
R1 Y#0(1700) INTD (KBAR N)/TOTAL (PL)/T0TAL A (2340) 42 veor2340, up- ) I=¢
RL 0.18 APPRUX ARMENTERD 66 HBC 9766 :
RL 0.24 DAVIES 66 CNTR ASSUMING J=3/2  11/66 42 Y#0(2340) MASS [MEV)
asnsasnne & sene mavesseve es e esue sunes H 2340.0 20.0 cooL 66 CNTR K-P, D TGTAL 1/68
REFERENCES -- vectl7CO} e 42 YeD(2340) WIDTH {MEV)
ARMENTER 66 BERKELEY CONF ARMENTEROS, F-LUZZE, + //CERN,HEIDEL,SACLAY [JP w 105.0 caoL 66 CNTR /66
DAVIES 66 PRL (TO BE SUBM) +LOWELL+FATTERSLEYs+ //BIRMGHM,CAMBR,RTHFD I
----------------- 42 Y#0(2340) PARTIAL DECAY MODES B e e R
essinn o . e es amnssuss sseamnsns mmssesses
wenven a ee 4k vasemssan EKsseknEE SmeseEme EEmn . Pl Y*0(2340) INTD KBAR N S11517
BN - - T T S [ — 42 Y#0(2340) BRANCHING RATIUS — ——m———mmemmmmem e
39 YeO(1315) MASS (MEV) R1 Y+0(2340) INTO {KBAR N}/TOTAL (P1)/TOTAL
R1 0.102 cooL 66 CNTR ASSUMING J=9/2 1766
M. 1815.0 GALTIERI 63 K-P RVUE 7/66
] 1815.0 BIRGE 65 HBC KBAR N,LAM PI Pl 17/66 srnsas sesscsncs saesssses . es svesesaas snsresenn
MoA 1811.0 4.0 LEV] SETT 66 RVUE SOME REAL bGD 9766
M N OR 1814.0 3.0 LEVI SETT 66 RVUE BGD PURE 1MAG 9766 REFERENCES —- Y#C{234C)
N RES ¢ CIFFRACTIVE BGC FUR K-P EL. DATA ARE IN ARMENT 66 FITS TCC.
M 1820.0 5.0 ARMENTEKD 66 HBC 2-BUDY CHANNELS  9/66 cooL 66 PRL 16 1228 +GIACOMELL 1, KYCTASLEONTIC, LI LUNGBY,#//bNL 1
M 1819.0 5.0 DAV IES 66 CNTR k=P, D TCTAL 11/66
wenbae evennsene KEaEse SENEAEREE SERERNGRS SEEANGKRN RANRCKENS SEmEEmEe
_________________ 39 Ye0(1815) WIDTH (MEV) susnse sssssrsas B esEEsENSE FEELEBELE NEAEEESEY CecEBEERE CEenueREw
W 70.0 GALTEERI 63 T (1385) 43 vaicizes, sp=3s24) 121
W 60.0 BIRGE 65 HBC 7766 N
WoON 73.0 10.0 LEVI SETT 66 RVUE SOME REAL BGD 4/66 FOR THE TABLES WE USE ONLY THE UNSTARRED UATA, WHICH ARE
W N CR T0.5 9.0 LEVI SETT 66 RVUE 8GD PURE IMAG 966 ATTEMPTS TO DBTAIN THE SEPARATE CHARGE-STATE MASSES AND
N RES + CIFFRACTIVE 6GL FOR K-P EL. DATA ARE IN ARMENT 66 FITS TCC. WIDTHS. SEE HOWEVER THE IDEUGRAMS INSERTrD IN LISTINGS.
w 80.0 .0 ARMENTERD 66 HBC 9766 THESE INDICATE SEKIOUS SYSTEMATICS, PERHAPS ARISING FROM INTERFERUNCE EF-
[ 90.0 15.0 DAVIES 66 CNTR 11766 FECTS THAT CHANGE WITH PRODUCT ION MECHANISM AND BEAM MOMENTUM.
39 Ys0(1815) PARTIAL DECAY MODES 43 Yel(1385) MASS (MEV)
Pl Ye0(1815) INTO KBAR N S11SL7 M e 141 1384.0 ALSTON 60 HBC +- K=P 1.15% BEV/C
P2 Y=0(1815) INTO SIGMA P1 5205 8 M« 38 1384.0 MART IN 61 HBL C+ K20 P .98 BEV/C
P3 Ye0{1815) INTO LAMBCA ETA S18514 M. 1385.0 BERGE 61 HBC +- K=P .4-.95 BEV/C
P4 Ys0{1815) INTO Yel(L385) P1 L43s 8 M. 1392.0 7.0 COLLEY 62 PBC C- PI~ PRP 2. BEV/C
MO« 106 1381.0 4.0 CURTIS 63 SPRK C PI-P 1.5 BLV/C
————————————————— 39 Ye0(1815) BRANCHING RATIUS  ————=—=—————=-mmmmmemee Mo 1392.0 10.0 MUSGRAVE 65 HBC +-0PBAR P 3-4 BEV/C 7/66
Moo 1389.0 3.0 BALTAY 65 HBC +- PBAR P 3.7 BEV/C /66
R1 Ys0(1815) INTD (KBAR NJ/TOVAL (P1)/TOTAL
RL = 0.8 GALTIERI 63 K-P RVUE e 154 1376.0 3.0 ELY €1 PBC + K-P 1.1l BEV/C
RL N 0.67 0.08 LEVI SETT 66 RVUE SOME RLAL 8GO 9766 e 170 1375.0 3.9 COUPER 64 HBC + K-P 1.45 BEV/C
RL N OR 0.61 0.07 LEVI SETT &6 RVUE BGD PUKE IMAG 9/66 M 859 1381.0 1.6 HURE 66 HBC + K-P 1.22 BEV/C
N RES + CIFFRACTIVE BGL FOR K-P EL. DATA ARE IN ARMENT 66 FITS TCC. e 1382.0 1.0 ARMENTERD 65 HBC + K=-P .9-1.2 BEV/C
R1 0.60 0.05 ARMENTERQ 66 HBC 9766 M 1378.0 5.0 LONDON 66 HBC + K-P 2.24 BEV/C /66
R1 0.74 DAVIES 66 CNTR 11766 e 1384.3 1.1 COL TON 66 HBL + K-P 1.8 BEV/C 9766
Me 1382.6 1.4 COLTON 66 HBC + K-P 1.95 BEV/C 966
R2 Y#0(1815) INTO (SIGMA PI)/TOTAL (P2) /TOTAL M- 93 1382.0 3.0 DAHL 61 DBC - K-D 0.45 BEV/C
R2 0.12 0.02 ARMENTERD 66 HBC 9766 M- 224 1376.0 3.0 ELY 61 PBC -
M- 200 1392.0 6.2 COOPER 64 HBC -
R3 Ye0[1815) INTO (LAMBLA ETA}/TOTAL (P3) /TDTAL M- 1086 1385.3 1.5 HUWE 64 HBC -
R3 0.01 ARMENTERO 66 HBL 9/66 M- 1384.0 1.0 ARMENTERQ 65 HBC -
M- 1389.0 9.0 LONDON 66 HBC - 7766
R4 Y#0(1815) INTO (Ye1(13u5) PI)/TOTAL (P4) /TOTAL M- 1391.5 1.8 COLTON 66 HBC - K-P 1.8 BEV/C 9/66
RG 0.20 0.05 BIRGE 65 HBC 1/66 n~ 1399.8 1,4 COLTON 66 HBC - K-P 1.95 BCV/C 9766
R4 0.19 0.04 BARLOUTAU 66 HBC ASSUMING R1=0.60 9/66 {Tdecerans on next page)
----------------- 43 Yel—) — Yel+) MASS DIFFERENCE (MEV)  ——————————eoo—o
WERBRE ARSRABEEE REGUSEERE RARNKNNNS BERCRUIEE BEEERCEEN BOARNSERE BERRAANAR
D R 0.0 4.2 ELY 61 PBC  +- K-P 1.11 BEV/C 8766
REFERENCES -- YsC(1815) D R 4.3 2.2 HUWE 64 HBC +- K-P 1.22 BEV/C 8/66
b R 2.0 1.5 ARMENTERU 65 HBC +- K-P .9-1.2 BEV/C 8/66
GALTIERI 63 PL 6 296 A BARBARU-GALTIERI,A HUSSAIN.RD TRIPP//LRL 14 D R 11.0 9.0 LONDON 66 HBC +- K—P 2.24 BUV/C 8766
BIRGE 65 ATHENS CONF 296  +ELY.KALMUS,KERNAN,LOUIE,SAHOURIA, + //LRL 4P b R 7.2 2.1 COLTON 66 HBL +- K-P 1.8 BEV/C 9766
LEVI SET 66 BERKELEY CONF R LEVI SETTI, E PREDAZZI 1/LHL D R 17.2 2.0 COLTON 66 HBL +- K-P 1.9% BEV/C 9/66
ARMENTER 66 BERKELEY CONF ARMLNTERDS, F-LUZZI, + //CERN,HEIDEL,SACLAY [JP R REDUNDANT WITH DATA IN MASS LISTING.
[ 9.0 6.0 LUNDON 66 HBC +- LAMSDA 3 PI EVIS 1/66




smrommvosss—o——eo. 43 Yall1385) WIDTH {MEV) T (1660) ++ veitr6s0, wp=3/2-1 1=1
W . 64.0 ALSTON 60 HBC +- THE Y#1(1660) IS DIFFICULT TO STUDY IN FORMATION EXPER-
" o. 20.0 OR LESS MART IN 61 HBC C+ IMENTS BECAUSE (1) IT COUPLES ONLY SLIGHTLY T0 THE KBAR
L 40.0 . BERGE 61 HBC 4 N CHANNEL, AND (2) THERE ARE NEIGHBORING RESONANCES, THE
W 80.0 10.0 COLLEY 62 PBC  C- Y+0 {1670) AND Y#0{1700) AND PERHAPS OTHERS YET UNDETECTED, TO COMPLICATE
w 30.0 9.0 CURTIS 63 SPRK G THE ANALYSTS. TVHE LAMBDA P1 CHANNEL HAS INDICATED THE PROBABLE JP=3/2-
oo 38.0 9.0 MUSGRAVE 65 HBL ¢-C 7/66 ASSIGNMENT. THERE IS NOT MUCH AGREEMENT BETWEEN FORMATION AND PRODUCTICN
LA 26.0 5.0 BALTAY 65 HBC  +— 1/66 EXPERIMENTS ON BRANCHING RATIOS.
THERE IS ALSO CISAGREEMENT AMONG EXPERIMENTS PRODUCING CHARGED
W 48.0 8.0 ELY 61 PBC  + Yel [1660) AT CIFFERENT ENERGIES. THUS EVEN WHEN THE 1=1 STATE IS LOOKED
o 5.0 10.0 COOPER 64 HBC  + AT ALONE THERE ARE PROBLEMS. HOWEVER, EXCEPT FOR LEVEGUE 65 THE L XPERI-
we 46.5 3.0 HUWE 64 HBC MENTS DC AGREE THAT THE MUST PROBABLE JP ASSIGNMENT 15 3/2-.
W 32.0 3.0 ARMENTERO 65 HBC +
e 30.3 3.1 COLTON 66 HBL + K-P 1.8 BEV/C 9/66 ————————————— — 44 Y=1(1660) MASS [MEV)
we 33.1 3.8 COLYON 66 HBC + K=-P 1.95 BEV/C - 9766
W 40.0 DaHL 61 DBC ~ M 1685.0 ALEXANDER 62 HBC G- PI~P 2-2.2 BEV/C
i~ 66.0 10.0 ELY 61 PBC - M 1660.0 10.0 ALVAREZ 63 HBC + K-P 1.51 BEV/C
W 88.0 10.0 CODPER 64 HBC - M 1660.0 BERLEY 64 HBC C K-P TD LAM PIO 1766
W 6240 7.0 64 HBC -~ M 1645.0 7.0 LEVEQUE 65 HBC + K-P TO Ye¢l1660 PI 7/66
w- 38.0 3.0 ARMENTERD 65 HBC = ] 1662.0 5.0 DAVIES 66 CNTR K=P, D TGTAL 11/66
W= 29.2 5.7 COoLTON 86 HBC - K-P 1.80 BEV/C 9766
L 17.1 4.4 CQLTON 66 HEBC = K-P 1.95 BEV/C 9/66 | ~m———mmmemeee——ee 44 Ya1l{1660) WIDTH (MEV}
(Ideograms below.
---------- ~---—-- 43 Yel(1385) PARTIAL DECAY MODES e oo " 45.0 ALEXANDER 62 HBL C-
" 40.0 10.0 ALVAREZ 63 HBC +
PL Yel(1385) INTO LAMELA Pl S18S8 & W 60.0 BERLEY 64 HBC C 7766
P2 Y#1(1385) INTO SIGMA P s52¢s 8 w 55.0 10.0 LEVEQUE &5 HBC + 7/66
W 45.0 15.0 DAVIES &6 CNTR 11766
—————————— ~-=-=-= 43 Yw1{1385) BRANCHING RATIDS B
e e 44 Y*1(1660) PARTIAL DECAY MODES  ——=<=—-———=-=——==-—n-
R1 Y*1(1385) INTO (SEGMA PE)/{LAMBDA P1) tP2) /1P1)
/1L 0.04 -4 BASTIEN 61 HBC +- Pl Ye1(1660) INTO KBAR N S11S1/
RL 0.04 OR LESS ALSTON 62 HBC +-0 P2 Y»1{1660) INTQ LAMBLA PI S185 8
Rl 0.09 0404 HUWE 64 HBL 4~ P3 Yel1{1660) INTQ SIGMA P1 5205 8
R1 0.163 0.035 ARMENTERO 65 HBC 4~ 1766 [ Y*1(1660) INTO LAMBCA PL P1 s185 85 8
RL 0.08 0.06 LONDON 66 HBC ¢ 7/66 Ps Ye1(1660) INTO SIGMA PI PI 520S 8S 8
(Ideogram below) Py Yel(1660) INTO Ye1{1385} PI u43s 8
sesssscne savennnns » P7 Y*1(1660) INTO Y#0(1405} PI L3788
REFERENCES ~-- Ya1{13451 e e T 44 Y®1l{1660} BRANCHING RATIOS ~  ——==——=————emm——mm o
ALSTCN 60 PRL S5 520 +ALVAREZ+EBERHARD) GUUD,GRAZIAND, + f1/LRL 1 Rl Y=1{1660) INTO (KBAR NJ/TUTAL {P1)/T0TAL
DAHL 61 PRL & 142 +FORWITZ sMILLER s MURRAY , WHT TE 77LRL RL 0.05 OR LESS ALVAREZ 63 HBC +
MARTIN 61 PRL 6 283 +LE1PUNER, CHINOWSKY ; SHIVELY, + //BNL,YALE R1 » 0.16 OR MORE BASTIEN 2 63 HBC C
BERGE 61 PRL 6 557 +BAST EENs DAHL  FERRO-LUZZI,KIRZ, + //LRL Rl 0.2 DR LESS LONDON 66 HBC + 1/66
BASTIEN 61 PRL 6 702 P BASTIEN,M FERRO-LUZII,A H ROSENFELD//LRL R1 0.065 DAVIES 66 CNTR ASSUMING J=3/2  11/66
ELY 61 PRL 7 461 +#UNG, G LDAL , PAN¢POWELL s w1 TE JIRL
ALSTON 62 CERN CONF 311 +ALVAREZ , FERRU~LUZZ [ ,ROSENFELD, + //LRL R2 Yo1(1660) TNTO (LAMBCA P1}/TOTAL (P2) /T0TAL
COLLEY 62 PR 128 1930 +GELFANCyNAUENBERG, + //CULUMBILA ,RUTGERS JP R2 «32 ALVAREZ 63 HBC +
CURTIS 63 PR 132 177] +COFFIN, MEYER, TERWILLIGER 7/MICH J r2 0.09 OR LESS BASTIEN 2 63 HBC C
COOPER &4 PL 8 365 +FILTRUTH, FRIDMAN MALAMUD, + //CERN,AMSTR R2 0.2 OR LESS LONDON 66 HBC  + 1766
HUWE 64 UCRL-11291 THESIS [ O HuWt //LRL - JP R2 0.06 0.06 SMART 66 DBC ~ ASSUMING R1=0.15 7/66
MUSGRAVE 65 NC 35 735 +PETMEZAS,+//BIRMGHM ,CERNSEP, IMPLOL , SACLAY R2 0.45 ARMENTEKO 66 HBC O ASSUMING R1=0.15 9766
ARMENTER 65 PL 19 75 ARMENTEROS, + //CERN,HE'IDEL 5 SACLAY
BALTAY 65 PR 140 B1027 +SANDWEISS, TAFT,CULWICK.KOPP, + //YALE,BNL R3 Y=1(1660) INTO {(SIGMA PI}/TOTAL {P3)/TOTAL
LONDON 66 PR 143 1034 +RAU, SAM [0S, YAMAMDTO ,GOLDBERG,+ //BNL,SYCR  J R3 0.27 ALVAREZ 63 HBC +
COLTEN 66 H € P MEMC 27 4T ICHOy CAUBER, SCHLE [Ny SLATER , SMITH,# //UCLA R3 0.22 0.06 BASTIEN 2 63 HBC C
R3 0.25 0.15 LONDON 66 HBC + 7766
QUANTUM NUMBER DETERMINATIONS NOT REFERREQ TO IN DATA CARDS. R3 0.15 ARMENTERD 66 HBC € ASSUMING R1=0.15 9766
SHAFER 64 PR 134 B1372 J B SFAFER, D 0 MUWE J/LRL JP R& ¥=1(1650) INTO (LAMBCA PI PI)/TOTAL (P4) /TOTAL
MALAMUD 64 PL 10 145 € MALAMUD, P E SCHLEIN 7/CERN,UCLA  JP R& . ALVAREZ 63 HBC +
R¢ = 0.16 0.05 BASTIEN 2 63 HBC C
R4 0.2 OR LESS LONDON 66 HBC + 1786
Kes aasissren tesssenns snmssrass o
WEIGHTED AUVERAGE =1382.180 +/- 0.903 WEIGHTED RVERAGE =1388.01 +/- 3.01
SCALE = 1.56 CHISQ = 12.0 CONLEV = 0.036 SCALE = 4.78 CHISQ = w4.1 CONLEV = .00%
'
0.Sp
0.4f 0.6
0.3p
0.4p + COLTON 66 HBC
- COLTON 66 HBC COLTON 66 HBC
o.2p coLYON 66 HBC LONDON 66 HBC
LONDON 66 Hec + ARNENTERD 66 HBC
. ARMENTERD €5 HBC 0.2 + HUME 64 HBC
0 — HUHE 66 MBC - COOPER 64 HBC
-1 COOPER 64 HBC ELY 61 PBC
ELY 61 PBC : OAHL 61 DBC
R e Nt o.qk o o e
(-] o o o
T8 E 8§ 3 N T
w - - -« - 2 L - - L
Y®1(1385)+ MASS (NEV Y%1(41386)- NASS (MEV)

HEIGHTED RUERAGE =36.63 +/- 3.26

SCALE = 2.11 CHISQ = 22.3 CONLEV = .001
0.30p
o.20p
: COLTON 66 HBC
" COLTON 66 HBC
0.10p ; ARNENTERD 66 HBC
HUME 64 HBC
COOPER 64 HBC
ELY 61 PBC
0.0q % Py Py
o of -
S e 2 e
o Q o o
~ - o @
Yu1(1386)+ WIDTH (MEV)

UEIGHTED AVERAGE =37.66 +,- 7.71

SCALE = 3.73  CHISQ = 69.§ CONLEY = .001
0.30}
.20
' COLTON 66 MBC
0.10p — COLTON 66 HBC
+ ARMENTERD 6§ HBC
HULE 64 HBC
. -+ COOPER €4 HBC
. ELY 61 PBC
0.0Q .. ff’ +
o Q [-] (-3
- @ ~
S

Y®1(13685) - WIDTH (HEV)

WETG6HTED AUVERRGE

=0.1009 ¢+~ 0.0284

SCALE =1.37  CHIS@ = 6.7  CONLEV = 0.129
0.100
0.06f
R LONDON 68 HBC
: ARMENTERD 6§ HBC
| HUME 64 HBC
—— BRSTIEN 61 HBC
0.0Q- ot -t < -
a o o -3 o
» w wn [ ]
2 2 - ~ "
I.) o o o -4

¥Ym1(1386) B.R.

INTO (SIGMA PI)/LAMBOA PI
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R5 Yel(1660) INTO (SIGMA PI PL)/TOTAL {P5) /TOTAL
RS o.18 ALVAREZ 63 HBC +
RS & 0.25 0.06 BASTIEN 2 63 HBC ©
R& Y«L(1660) INTO {Ys0(1405) PI)/TOTAL {PT)/TUTAL
Ré& 0.75 0.25 LONDON 66 HBC +
R7 ¥»Lt1660) INTO {K8AR N)/ILAMBDA PI1) (P11 /1P2)
RY 0.43 OR MORE SMITH 63 HBC C-
R8 Y#1(1660) INTO (SIGMA PI)/(LAMEDA PI) (P3)/(P2}
R8 0.86 SMITH 63 HBC ©-
R8 6.8 3.0 HUWE 64 HBL +
R Y#1{1660) INTO (LAMBCA Pl PI)/(LAMBDA PI) (Pa)/(P2)
RY 0.14 SMITH &3 HBC C-
R10 Yel(1660) INTO {Y#0{1405} P1)}/(SIGMA PI P1} (PT)/1P5)
R10 0.90 0.10 0.16 EBERHARD 65 +
R11 Yel{1660}) INTO (Y#0(1405) PI}/(Y®1{1385) PI) (PT)/IP6)
RL1 0.8 R MGRE EBERHARD 65

ses seenn e ensuwr BESESHSEE SESHARURS SEEBIEGEE NEssEREEN

REFERENCES -- Y#1{186C)
ALEXANDE 62 CERN CONF 320 ALEXANDER, JACOBS,KALBFLE [SCH,MILLER,+//LRL I
ALVAREZ 63 PRL 10 184 +ALSTON, FERRO-LUZZI+HUWE » + J/LRL I
BASTIEN2 63 UCRL-10779 TRESIS P L BASTIEN Z/LRL 1Y
SMITH 63 ATHENS CCNF 67 G A SMITH 1/LRL
HUWE 64 UCRL-11291 THESIS C O HUWE 1/LRL
BERLEY 64 DUBNA CONF I 56% 4CONNULLY,HART,RAHM, STUNEHILL, + J/BNL TJP
EBERHARD 6% PRL 14 466 +SHIVELYsRUSS, SIEGAL ,FICENEC, + //LRLsILL |
LEVECUE 65 PL 18 69 + £7SACLAY EPyGLASGOR, IMPCOL,,OX yRTHFD  JP
LONDCN 66 PR 143 1034 +RAUsSAMIOS, YAMAMOTU ,GDLDBERG,+ //BNL,SYCR  1J
SMART 66 PRL 17 556 W M SMART,A KERNAN,G E KALMLS,R P ELY//LRL [JP
ARMENTER 66 BERKELEY CONF ARMENTEROS, F-LUZZIy + //CERN,HEIOEL,SACLAY 1JP
DAVIES 66 PRL ITO BE SUBM) +COWELL,HATTERSLEY,+ //BIRMGHM,CAMER ,KTHFD I
PAPERS NOT REFERRED TU IN DATA CARDS.

BASTIEN] 63 PRL 10 188 P L BASTIEN, J P BERGE J/LRL 1Y
-- REPLACEC BY BASTIEN 2, BUT SIMILAR AND MURE READILY AVAILABLE.
T-ZADEH 63 PRL 11 470 TAHLR-ZADEH, PROWSE s SCHLE [N, SLATER y# //UCLA  JP

-~ SEE NOTE FOLLOWING SCFLEIN &6
EBERHARD 65 BAPS 10 478 P EBERHARD J/LRL 149
SLATER 65 BAPS 10 1196 +CAUBER, SCHLEIN, STORK, TICHUO //7UCLA JP
LEE 66 PRL 17 45 Y Y LEE, O D REEDER, R W HARTUNG //w1sSC JP
SCHLEIN &6 UCLA-1016 P E SCHLEIN, T G TRIPPE JJULLA JP

LAMBDA PI
Yel1{1765)

REANALYZES LATA OF TAFER-ZADEH 63 AND BASTIEN 63 AND ALL PUsiISHED

CROSS SECTION DATA IN THE LIGHT OF THE NOW KNUWN
AND REVERSES THE MUDEL-DEPENDENT CONCLUSION UF TAHER-

ZADEH CK THE PREFERREC JP ASSIGNMENT (FROM 3/2+ TU 3/2-}.

» sensune

ansee Auuse
AENEE AsuBEEEER ReEmesEss

1/66

1/66

T/66

z (1765) 45 Y#l{1765, JP=5/2-} I=1
45 Yel(1765) MASS (MEV)
L] 1765.0 10.0 GALTIERI 63 DBC C K-D 1.51 BEV/C
] 1755.0 10.0 ARMENTERC 65 HBC C K—-P 10 Y*1520 Pl 7/66
" 1760.0 10.0 BELL 1s2 66 DBC - K-N TU Y#1520 PI  7/66
M 1776.0 6.0 SMART 66 DBC - K-N TO LAM PI- /66
M 1746.0 8.0 FENSTER 66 HBC C K-P TU Y#1520 PI 9/66
oK 1758.0 1.0 LEVI SETT 66 RVLE SCME REAL BGD 9766
M N CR 1770.0 11.0 LEVI SETT 66 RVUE BGD PURE IMAG 9/66
N RES + CIFFRACTIVE BGC FUR K~P EL. DATA ARE IN ARMENT 66 FITS TCC.
[ 1770.0 10.0 ARMENTERO 66 HBC C 2-BUDY CHANNELS  9/66
" 1775.0 5.0 DAVIES 66 CNTR - K-P, D TCTAL 11766
(1aeogram below)
WEIGHTED AVERAGE =1767.50 +/- 4.31
SCALE = 1.51 CHISQ =13.7 CONLEV = 0.033
C.4|
0.3
0.2b —_— DAVIES 66 CNTR
J N ARMENTERD 66 HBC
FENSTER 66 HBC
SMART 66 DBC
—
0.1k —— 8ELL 1,2 66 DBC
ARMENTERO 65 HBC
N GALTIERI 63 DBC
0.0 + 4+ + +
o o =4 -4 o
L= < o o o o
~N « <@ o o o~
~ ~ ~ ~ o o
- - - - - «
YE1(1765) MASS (MEV)
————————————————— 45 Yel(1765) WIDTH {MEV) -
W 60.0 10.0 GALTEERI 63 DBC ¢
] 105.0 20.0 ARMENTERD 65 HBC C /66
W 70.0 20.0 BELL 2 66 DBC - 1/66
W 129.0 16.0 SMART 66 DBL - 7766
W 70.0 20.0 FENSTER 66 HBC C 9766
WoON 113.0 25.0 LEVI SETT 66 RVUE SOME RFAL 86D 9766
W K OR 158.0 18.0 LEVI SEFT 66 RVUE BGD PURE IMAG 9786
N RES + CIFFRACTIVE BGE FOR K~P £L. DATA ARE IN ARMENT 66 FITS TCC.
W 130.0 20.0 ARMENTERD 66 HBC 9766
W 120.0 20.0 CAVIES €6 CNTR 11766

{T4eonran below)}

LITY T

GALTIERI
ARMENTER
BELL 1
BELL 2
SMART
FENSTER
UALIG
LEV] SET
ARMENTER
BARLOUT A
DAVIES

YODH
BIRGE

GELFAND

z

Pl
P2

Arsues »

CLINE
F-LU2Z1

.
sesene o

WEIGHTED AVERAGE =88.7 +/- 12.2

SCALE = 1.99 CHISQ = 23.7 CONLEV = .001
0.4 T—
0.3
0.2p
. DAVIES 66 CNTR
ARMENTERO 66 HBC
FENSTER 66 HBC
RT
anh S snA €6 ooC
+ BELL 2 66 DBC
+ ARMENTERO 65 HWBC
—_ GALTIERI 63 08C
0.0, + + £ + +
d i < = -2 b
o o o o o Q
w (=] w o w
- e ~ ~
Y=1(1766) WIOTH (MEV)
--------- 45 Yel{1765) PARTIAL DELAY MUDES  ——-—====———————=—-——e
Ye1(1765) INTQ KBAR N S11517
YeL(1765) INTO LAMBCA PI S18S 9
Ye1(1765) INTO SIGMA Pl $205 &
Y$1(1765) INTO SIGMA ETA $21514
Y#1(1765) INTO Y¢1{138%) Pl L43s a
Y#111765) INTO Y#011520) P1I 1385 8
————————— 45 Y#1{1765) BRANCHING RATIOS
Y#L{1765) INTO [KBAR N)/TOTAL (PL)/TOTAL
0.6 GALTIERI 63 HBC C K-P RVUE
0.53 0.09 UKL IG 66 HBC C
0.46 0.05 LEVI SCYT 66 RVUE SOME REAL BGD
CR 0.46 0.04 LEVI SETT 66 RVUE HGU PURE [MAG
RES + CIFFRACTIVE bGC FOR K-P EL. DATA ARE IN ARMENT 66 FITS TCC.
0.45 0.05 ARMENTERU 66 HBCL C
0.43 DAVIES 66 CNTR 1
Y*1(1765) INTO (LAMBCA PI)/TOTAL (P2) /TOTAL
0.14 0.02 SMART 66 DBC - ASSUMING R1=0.5
0.17 0.02 UHL 16 66 HBCL €
0.20 0.05 ARMENTERD 66 HBC C ASSUMING R1=0.44
Y#1(1765) INTO (SIGMA PI1)/TOTAL (P3)/TOTAL
0.01 0.0 UHLIG 66 HBC C
0.0l OR LESS ARMENTERQ 66 HBC G
Y#1(1765) INTO (SIGMA ETA}/TOTAL (P41 /TOTAL
0.02 APPRUX ARMENTERU 66 HDBC C-
Y+1(1765) INTO (Y#1{1385) PL)/TOTAL (PS}/T0TAL
0.14 0.05 UHL 1 66 HBC C
0.12 0.02 BARLOUTAU 66 HBC € ASSUMING R1=0.44
YeL(1765) INTO (vel(1520) P11/TOTAL tP6) /10TAL
0.15 0.03 ARMENTERU 65 HBC € R1=0.5, HYPERCAS
0.24 0.06 FENSTER 66 HBC O RE=0.5, KBAR N
0.15 0.02 UKL 16 66 HBC €
seennsan asnnseren wue snmnenses aesne seees arsreenns
REFERENCES -— Y#1(1765)
63 PL 6 296 A BARBARD-GALTIERI,A HUSSAINJRD TRIPP//LRL 1J
65 PL 19 338 ARMENTEROS, + //CERN ,HE IDELBERG » SACLAY 1JP
66 PRL 16 203 ® 8 BELL, R W BIRGE, Y-L PAN, R T PU //LRL 1JP
66 UCRL-16936 THESIS R B BELL J/LRL 1aP
66 PRL 17 556 W M SMART,A KERNAN,G E KALMLS,R P ELY//LRL 1JP
66 PRL 17 841 +GEL FAND, HARMSEN,L~SETTE,+ //CHI ARG (CERN) TJP
66 PR {ACCEPTELC) +CHARLTCN, CONDUN,GLASSER » YODHy + //MU JLSNRL  [J
66 BERKELEY CONF R LLVI SETTI. E PREDAZZI 7/CHL
66 BLRKELEY CONF ARMENTERDS, F-LUZZL, + //CERN,HEIUEL,SACLAY 1JP
66 BERKELEY CONF BARLOUTAUD, GRANET, + //SACLAY,HEIDEL,CERN 1JP

66 PRL (TO BE SUBM) +LOWELL,RATTERSLEY,+ //8IRMGHM,CAMBR,RTHFD I

PAPERS NOT REFERRED TG IN DATA CARDS.

14
1Jp

65 ATHENS CCNF 269, G B YODH //MARYLAND
65 ATHENS CONF 296 4ELY ,KALMUS  KERNAN,LOUIE ¢ SAHCURTA, + //LRL
YCDH 65 AND BIRGE 65 ARE PRECURSORS OF UHLIG €6 AND BELL, 66.
66 BERKELEY CONF +FARMSEN,LEVI SETTI,RAYMUND, + £ /CHI ARG

ELASTIC SCATTERING CATA FIT BY LEV] SETTi 66.

seeese sessmesny
wsuen

srrven ae
csen an

veue wasnnens
e wEnussem

ssas awnsessue
sansas esensssse

saansesan ss

9766
9766

9/66

9/66
9/66

/66
9/66
9/66

(1780) 7 vaici7sc, se- }o1=1
SIGMA ETA THRESHOLG EFFECT. INTERPKETATIUN AS RESONANCE
NOT CONCLUSIVE. SEE FERRO-LUZZ1 €6. OMITTED FRUM TABLE
————————— 57 Yw1(1780) MASS (MEV)
1780.0 CLINE 66 DBC - K-N TO SIG- ETA  2/66
————————— 57 Yel(1780) WIDTH {MEV)
100.0 CLINE 66 DBC - 3/66
--------- 57 Ye1{1780) PART1AL DECAY MUUES mm—mmm e o
Ye1{1780) INTO KEBAR N 511517
Y®1(1780) INTO SIGMA ETA 520514

ReBEARSS SEERBSIEA RASELSISH KLNEEEEES SSIREANRE NEIZEAARE RERREIEER

REFERENCES -~ Ywl{178C)

J/WESC LKLY 1
//CERN

66 BERKELEY CONF
66 BERKELEY CONF

D CLINE, M OLSSON
M FERRO-LUZZE

ENEE mesanNERE ARESEE * meramesar

« enssesens
* sesesense

sensennr o
sensssns o

BRaE sesensaRw menssn senessans sanamenes
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T (1915) 46 Y=101915, JP=5/24) I=1

PERHAPS SOME SLIGHT RESERVATION SHOULD BE HELD AGAINST
COMPLETE ACCEPTANCE UF THE INVERPRETATION UF THIS EFFECT
AS {1) BEING A RESONANCE [2) HAVING JP = 5/2+.

46 Yel{1915) MASS (MEV)

L] - 1942.0 9.0 BOCK 65 HBC PBAR P 5.7 BEV/C

M 1915.0 20.0 <ooL &6 CNTR 0- K-P, D TOTAL 1/66
M 1905.0 5.0 DAVIES 66 CNTR K-P, D TGTAL 11766
----------------- 46 Y#1{191S} WIDTH [MEV}

L] - 36.0 20.0 36.0 BOCK 65 HBC

L] 65.0 cooL 66 CNTR O~ 1/66
W 60.0 20.0 DAVIES 66 CNTR 11/66

46 Y#1(1915) PARTIAL DECAY MODES

P1 Y#1(1915) INTO KBAR N 511817

P2 Y=1{1915) INTO LAMBCA PI S1BS 8

P3 Y#1(1915) INTO SIGMA PI $20s 8
----------------- 46 Y#1(1915) BRANCHING RATIOS e e e

Rl ¥Y#111915) INTO IKEBAR N)/TOTAL (PLYZ7TOTAL

Rl 0.103 00L 66 CNTR ASSUMING J=5/2 T/66
R1 0.06 0.02 ARMENTERO 66 HBC C K-P EL, CH EX 9766
R1 0.1 DAVIES 66 CNTR ASSUMING J=5/2 11766
R2 ¥=1{1915) INTO (LAMBCA P1)/TOTAL (P2) /TOTAL

R2 0.12 0.08 SMAR 66 DBC - ASSUMING R1=0.10 7/66
R2 0.10 ARMENTEHRO 66 HBC € ASSUMING R1=0.06 9/66
R3 Y#1{1915) INTO (SIGMA PI)/TOTAL iP3)/T0TAL

R3 0.03 0.02 ARMENTERO 66 HBC G ASSUMING R1=0.06 9/66

“BeEan ansunEane ® . - we sesnumNen

REFERENCES -~ Y=1{1915})

+COOPER, FRENCHyKINSON, + //CERN,SACLAY I
+GIACOMELLI,KYCIA,LEONTIC,L1 ,LUNOBY,+//BNL I
W M SMART,A KERNAN:G € KALMLS,R P ELY//LRL IJP
ARMENTEROSy F-LUZZTy + //CERN,HEIDEL,SACLAY IJP
+COWELL, HATTERSLEY s+ //BIRMGHM,CAMBR ,RTHFD T

BOCK &5 PL 17 166

cooL 66 PRL 16 1228
SMART 66 PRL 1T 556
ARMENTER 66 BERKELEY CONF
DAVIES 66 PRL (TO BE SUBM}

Enesus wnmsszess nesesanssn B aesssanur weSvsshun

SEEARE RERRREIES EEOEAREIE HENNNEENS B
2 (2035) 41 Y=112035, JP=7/2+) I=1

47 Y#1{(2035) MASS (MEV)

M . 2022.0 20.0 BLANPIED 65 CNTR C GAMMA P TO K¢ Ys

M 2040.0 20.0 caoL 66 CNTR C- K-P, D TGTAL 1/66

M 2030.0 20.0 WOHL 66 HBC C K-P TU LAM PO 7/66

————————————————— 47 Y=1{2035) WIDTH {MEV)

W . 120.0 20.0 BLANPIED 65 CNTR C

L 150.0 cooL 66 CNTR C B 1766

L} 170.0 WOHL 66 HBC C 1/66
- 47 Y=1(2G35} PARTIAL DECAY MODES

Pl ¥Y#1{2035} INTO KBAR N SELS17

P2 ¥Y#1{2035) INTG LAMBCaA PI §18% 9

P3 Y#112035) INTO SIGMA PI 5205 &

e i DS T 47 Y#1(2035) BRANCHING RATIOS ~  ==-eesmeeeeewc—————-eo

R1 Y#1(2035) INTO (KBAR N)/TOTAL {P1)/TUTAL

R1 . 0s155 cout 66 CNTR G X~P TOTAL 1/66

R1 0.25 WOHL 66 HBC O X-P CH EX 1/66

R2 Y#112035) INTO (LAMBCA PI)/TOTAL (P2) 7TQTAL

R2 0.18 WOHL 66 HBC C ASSUMING R1=0.25 7/66

FHE IEEAGEKES SUBTERNER SEENEGENR ANBEEEEEE

REFERENCES -~ Y=1(2035)

+GREENBERGy HUGHES +KI TCHING 4 LU+ //YALE (CEA)
+GIACOMELL I,KYCIA,LEONTIC,LIsLUNDBY,¢//BNL I
€ 6 WOHL, F T SOLMITZ, M L STEVENSUN //LRL IJP

BLANPIED 65 PRL l4 T4l
coat 66 PRL 16 1228
WOHL 66 PRL 17 107

PAPERS NOT REFERRED TO IN DATA CARDS.

SMART 66 PRL 17 556 W M SMART,A KERNAN,G E KALMUS,R P ELY//LRL IJP
ARMENTER 66 BERKELEY CONF ARMENTEROSF-LUZZI, + //CERN,HEIDEL,SACLAY 1JP
== SMART 66 ANU ARMENTEROS 66 TEND TO CONFIRM THE JP ASSIGNPENI.

SEEEEE AEREBENNE ENERSBENN RESNANSER @
SESNES SEBEEEARE RNAENSEEE SEENRANES &

T (2260) 8 ve112260, Jp= )

EVIDENCE NOT COMPLETELY CONCLUSIVE. THE BUMP 1S SMALL
ANC SENSITIVE TO DETAILS OF THE UNFGOLDING OF THE EFFECTS
COF INTERNAL MOMENTA OF THE NUCLEUNS IN THE DELTERON.

SEsN sEResBeEs seRIeseEE SEsrEEEsE
BEANS EENBEEEAE EENNKNSSS KESHGEREE

----------------- 48 Ye1(2260) MASS (MEV)
M - 2245.0 BLANPIED 65 CNTR GAMMA P TO K+ Y=
M . 2299.0 6.0 BOCK 65 HBC PBAR P 5.7 BEV/C
M 2260.0 20.0 cooL 66 CNTR K=-P, D TOTAL 1766
——————————————— 48 Y#1(2260) WIGTH (MEV])
W - 150.0 BLANPIED 65 CNTR
" 21.0 17.0 21.0  BOCK 65 HBC
W 180.0 cooL 66 CNIR 7/66
----------------- 48 Y#1{2260) PARTIAL DECAY MODES  ——————-———=m————mm
P1 Ye1(2260) INTO KBAR N s11817
P2 Y#1(2260) INTO KBAR N PI SILSI7S &
- 43 Y#1(2260) BRANCHING RATIOS
R1 Y#1(2260) INTO (KBAR N)/TOTAL LPL)/TOTAL
R1 0.14 cooL 66 CNTR ASSUMING 4=9/2 1/66

BEESAN CUSUESIES SSUEINGER SENEARRAS FRTCEEALN FUCLINEEE SERLANNNS RETEESENE

REFERENCES -~ Yel(2260)

J/YALE (CEA}
//CERNySACLAY

+CREENBERGy HUGHES+XI TCHING, +

BLANPIED 65 PRL 14 741
BOCK +CODPER, FRENCHy K ENSON, +

65 PL 17 168

cooL 66 PRL 16 1228 +GIACOMELL I+KYCIAJLEONTIC,LT +LUNDBY,+//BNL 1
PAPER NOT REFERRED TO IN. DATA CARDS.
DAUBER 66 PL 23 154 +SCHLEIN, SLATER, STORK, TICHO //UCLA(LRL) 4

== SUGGESTS J=9/2 RESUNANT BEHAVIOR IN SIGMA- Pl+, BUT APPEARS
INCONSISTENT WITH COOL 66 PARAMETERS.

. .
» . . -

T (3000) s9 ve103000, Jp= )y 1=1

ENHANCEMENT IN LAMBDA PI AND KBAR N INVARIANT PASS
SPECTRA ANC IN MISSING MASS OF NELTRALS RECOILING
AGAINST KO. EVIDENCE NOT CONCLUSIVE. OMITTED FROM

TABLE.
----------------- 59  Ys=1{3000) MASS (MEV)
L] 3000.0 EHRLICH 66 HBC C PI-P 7.91 BEV/C  9/66
————————————————— 59 Ye1{3000) PARTIAL DECAY MDODES e EE R L
3} Ye1{3000} INTO KBAR N S11S17
P2 Y*1{3000} INTO LAMBLA PI s18S 8
SeTEEs BEBEEARAE GRSRSKNEE VEESIAAAR ARSREEEES GEEEEEARE NEbSeNeEs SEvswmeed

REFERENCES —- Ye1{30C0)
EHRLICH 66 PR {SUBMITTED) R EHRLICH, W SELOVE, H YLTA J/PENN(BNL) I
sesnss we sneanvens %o sasassses sesmanman
veanes ou san P seessssas sersassen arsresses
H (1530} xiavziis30, w=3r24) 1112

49 X1ei/7201530} MASS [MEV)
n e 1529.0 5.0 PJERROU 62 HBC C~ K-P 1.8 BEV/C
LIRS 1532.0 2.0 BADIER 64 HBC C- K—P 3 BEV/C
M- 1535.7 3.2 LONDON 66 HBC - K-P 2.24 BEV/C 7766
MO 1528.7 1.1 LONDON 66 HBL € 1766

49 Xle(-)-X1={0) MASS DIFFERENCE (MEV}

0 5.7 3.0 PJERRUUY &5 HBC (- K-P 1.8-1.95 B/C. 1/66

0 R -0 - LONDON 66 HBC 0 T/766
R REDUNDANT WITH DATA IN MASS LISTING.

0 2.0 3.2 MERRILL 66 HBC C— K~P 1.7-2.7 BE/C T7/66

------ oem--—-o-= 49 X1s1/2(1530) WIDTH (MEV)

W 7.0 2.0 SCHLEIN 63 HBC C K-P l.8-1.95 B/C

w 8.5 3.5 LONDON 66 HBC € 1766

W 7.0 7.0 BERGE 66 HBC € K-P L.5-1.7 BE/C 7/66

----------------- 49 XI1%1/2(1530) PARTIAL DECAY MDDES  ——===—=-———————m

(48 X1#1/2¢1530% INTO XI Pl $225 8

wesens vavsreens [ . .

REFERENCES —~ XIw#l/2(153C)

+PRUOWSE, SCHLEIN, SLATERy STORK, TICHU //UCLA |
+CARMUNY , PJERROU, SLATER , STURK,TICHO //UCLA TJP
+CEMOUL INs GULDBERG, + F/EP SACLAY ,AMSTR
+SCHLEINySLATER,SMITH, STORK, TICHU /4UCLA
+RAU¢ SAMI0OS, YAMAMOTO GOLDBERG s+ //BNL,SYCR 14
+EBERFARD, HUBBARD/MERR ILL B~ SHAFER ¢+ //LRL 1
//LRL JP

PJERROU &2 PRL 9 114

SCHLEIN 63 PRL 11 167
BADIER &4 DUBNA I 593
PJERRQU 65 PRL 14 275
LONDCN 66 PR 143 1034
BERGE &6 PR 147 945
MERRILL 66 UCRL-16455 THESIS © W MERRILL

GQUANTUM NUMBER CETERMINATION NOV REFERRED TO IN DATA CARDS.

SHAFER 66 PR 142 883 BUTTON-SHAFER, L INDSEY,MURRAY s SMITH /7LRL  JP

aes wmEmssess seseasens
FEes RETRUEENN REnNEERRE

CERNEE BESBEAREE WENANGERS SEEUATIEL smesEREEs
senaans ..

B (1705)s1 xisis201705, 0= ) 1-172

EVICENCE NOT COMPELLING.

OMITTED FRCOM TABLE.

51 XIel/201705} MASS [MEV)

L] 1705.0 APPROX SMITH 65 HBC C- K—P 2.1-.7 BEV/C
————————————————— 51 X1#1/2(1705) WIDTH (MEV)

] 20.0 APPROX SMITH 65 HBC C-

————————————————— 51 . XI#1/201705} PARTIAL DECAY MODES  —===--=o--e-oo—ooo
Pl X1e1/2(1705) INTO XI Pi 5225 8

P2 X141/2(1705) INTO LAMBLA KBAR S18S11

BENEEE BRRRAARNE ENEREBNNEE BERRNNARE RENGNNRES SRESPREAN HENNENONE SUeenEEEE
REFERENCES —-- XI[#1/2{(17C5}

SMITH 65 ATHENS CONF 251 G A SMITHy, J S LINDSEY J7LRL T

EHEBARNTS ERRERE RN
samcessss cssuemuan

aw seses
sssans o8

.
B (1815) 50 xis1/z01815, sp=

50 XI1#1/72(181%5) MASS {(MEV}

SRee sEEsresEy Resesssew
esenus sssswnnme wnmes

VoI=1/2

M . 1770.0 FALSTEINS 63 FBC C- K-FR 3.5 BEV/C
] 1817.0 7.0 SMITH 1 65 HBC €~ K=P 2.4-.7 BEV/C
M 1814.0 4.0 BADIER 65 HBC € K-P 3 BEV/C

B it 50 XI#1/72(1815) WIDTH (MEV)

W - 80.0 OR LESS HALSTEINS 63 FBC C-

L] 12.0 4.0 BADIER 65 HBC G

L1 30.0 1.0 SMITH 2 65 HBC C~



----------------- 50 XI#1/72(1815) PARTIAL DECAY MODES e s e smm—————

Pl XI#1/7201815) INTO LAMBLCA KBAR 514511

P2 XIwl/201815) INTO XI PI 5228 8

P31 XIel/201815) INTO X1#1/201530) Pi L49s b

P4 XI={1815) INTO XI PI PL IXI PI NOT XI#(153C)} SZ25 6S 8
----------------- 50 Xi#1/201815) BRANCHING RATIOS e ittt

RL X]ll/Z“Elb) INTO (LAMBDA KBAR)/TUTAL tP1)/TUTAL

RL = BADIER 65 HBC 7766
RL = LARGE SMITH 2 &5 HBC 1/66
R2 XI+1/201815) INTQ UXI PI)/(LAMBDA KBAR) tP2)/(P1)

R2 0.20 0.20 BADIER 65 HBC 1766
R2 = SMALL SMITH 2 65 HBC IF XI#1933 EXISY 7/66
R3 l!l/Z(lBl‘)) INTO {XIel 15501 Pl)/(LAH KBAR) (P3)/(P1})

R3 .26 0.13 MIT 65 HBC

R3 = SHALL BADIER 65 HBC 1/66
R4 Xl'l/Z(lBl)) lNTD lXI Pl Pl)/(LAHuDA KBAR) {P4)/(P1)

Re .l SMITR 1 65 HBC

Re # SM‘LL BADIER 65 HBC 7/66

SERBEE SERESEREE NBSEIEUER MORIULENS CENSFUSEE SRAUARCEE ANESNNAED BEBEEEESS
REFERENCES ~- X[=1/2(18lS}

HALSTEIN 63 SIENA CCNF 173
SMITH 1 65 PRL 14 25
BADIER 65 PL 16 171
SMITH 2 65 ATHENS CONF 251

HALSTEINSL 1Dy +//BERGEN, CERNFPsRTHF JLNICUL T
+L INDSEY,BUTTON~SHAFER s MLRRAY /LRL 1JP
+CEMOUL INs GULDBERGy + 1/CP SACLAY AMSTR [
G A SMITH, J S LINDSEY J/LRL

COSBEY ESRERIENE SEFEUSERE SHCEERENE SNNSLESES EEAENSEEE FERENEEAE SEEEERARE
SEEABE SETIENNGE ANETEEAER EATSEIEAS SELEUAIEE BEINEISNE FEIFEENGA NESIEGELE

B (1935) 52 x1s1/201935, sp=

P1
P2

seeene

BADIER

anssan
sssaen
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Eta Decay Into Neutrals (Price, Nov, '66)

Certain HBC and DBC experiments report
the mode "n-> 3n%, but actually they detect
both n—-37° plus n—° 2y, and they cannot dis -
tinguish them (we ignore the mode n—~2 n° v).
Since the detection efficiencies are different
for the various modes, one may not merely
substitute the comblned rate (3m°+ n° 2vy) for the
reported 3m° rate in these experiments,
MULLER+ 63 (DBC) state that their detection
efficiency per y rayis about the same regard-
less of the mode of decay (3m° or w°2y).
CRAWFORD?2 66 (HBC) has shown that the
same is true for the HBC experiments listed,
Thus for all these experiments (assuming
n—=2 1m0 y to be equal to zero)

0 _ 2.0 1
3 true C T reported 1+4 (1)

[

and

T ZY‘c:rue reported 1+—Z‘-r (2)

where o 6
ro=T2Y (3)
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CRAWFOQRD?2 gives values for 3170/1T+-rr—1-r°,
using (1) and assuming r = 1,79+0.58, from
DIGIUGNO+ 66 (CNTR).

Now in principle it would be possible for
us to include "r'" in our least-squares fitting,
recalculating it at every step. In reality, how-
ever, this would require a major program-
ming change in program AHR, Thus we have
not included these particular HBC and DBC ex-
periments in our present constrained fitting,
For the purposes of comparison, we note that
our over-all best fits to all data (excludingthe
particular HBC and DBC experiments) gives
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R = = 0.94+0.16.

o

If we now use the experimental results from
the BC experiments along w1th our best- f1t
values for the partial modes 7°2y and 37°

we have [Egs.

1) and (3)]:

R = 0.50+0.12.

The agreement is not good (it is about 2 stand-

ard deviations).

If sucha discrepancy persists,

we will recode program AHR to accept all of
the data next time.

a)

Relationship between peaks seen
in missing mass spectrometer
and in bubble chamber experiments

Relationship between:
" 1, Narrow R~ peaks seen by MMS.

2. Broad 3w peak, w(1640) seen by HBC
3. Broad 2w peak, p(1650) seen by HBC

The figure below shows the R~ data of
the MMS group (LEVRAT + 66). We have
added the average mass and width of the HBC
bumps (GOLDHABER + 66RVUE). The obser-
vations must be related, but there is not yet
enough information to apportion them.

b) Relationship between:
1. Narrow S~ peak geen by MMS
2. T'= 90440 MeV w = peak seenin HBC

It is hard to relate these, since MMS
bump has 3 charged tracks, HBC 1is w w0,
See fig, below,

R™(1.691) S7(1929)  T"(2195)
—e— 3w =w(1640), =125
—e— 27 =p (1650), =150

w0 (1910),'~90
Deutschmann 66 ‘

U"(2382)
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Notes on Baryon Resonances

Parameters of the lower N''s (Rosenfeld,

Wohl)

We take masses, widths, and elasticities
of the lower N 's [except for the A (1236)]
from phase-shift analyses of BAREYRE 65 and
LOVELACE 66. These are the latest of a num-
ber of such analyses and appear to be the most
complete and comprehensive., However it
should be kept in mind that even these are only
in qualitative agreement with one another.

The Argand didagrams of BAREYRE 65are
shown in Fig. 4, Those of Donnachie et al.
have not yet appeared; their best estimates of
resonance parameters are given by LOVE-
LACE 66. We would be happy to include their
diagrams (as well as anyone else's) in future
editions, Argand diagrams are clearly the
most succinct form for presenting and com-
paring results of phase-shift analyses.

A resonating partial-wave elastic-scatter-
ing amplitude with no background has the
simple Breit-Wigner form

T(E) = x /(€ - 1), (1)

where x is elasticity and € is (M-E)/I/2).

This amplitude traces a circle of diameter x

and becomes entirely imaginary at E = M.
The amplitude also has greatest velocity
1dT/dE| at E=M, for it is easy to show that

Sy x
kel — =mT, (2)
€ +1

which is a maximum at E=M. The P33 A (1236)
is a good example of a resonant partial wave
with no background until E is well above M.

If the resonance is superimposed on a
varying background, the resonant circle may
be translated, rotated, and distorted, The
S34 amplitude shows these effects well, Since
this amplitude never becomes entirely imag-
inary, we must choose another criterion for
the resonant energy. If the background varies
only slowly, it is reasonable to choose the
point at which the velocity of the amplitude is
greatest.

The S, amplitude is obviously quite com-
plex. MICHAEL 66 has visually fitted the so-
lution of BAREYRE 65 to two resonant circles
plus no background, We use his results,

The influence of background on the Py
amplitude is less apparent, The clue is that
the amplitude varies most rapidly somewhat
below the energy at which it becomes entirely
imaginary. This behavior suggests that the
resonant circle is rotated, an interpretation

supported by the fact that the phase shift starts
off negative before commencing its counter-
clockwise rotation and recrossing the origin at
1175 MeV, Maximum velocity is reached at
about 1400 MeV or slightly lower,

Let us consider the Py4 amplitude to be
the result of two opposite forces, a repulsive
force responsible for a negative scattering
length A, and an attractive resonant interac-
tion, The scattering length will produce a
phase shift 2i6' and a contribution to the T
matrix

e2i 6'_1
1T = —_——
T' = 71 . (3)
The resonant term T will be given by (1). The
total amplitude, obtained by multiplying the S-
matrix elements~ (S is related to T by
S=2iT+ 1), will now start out negative, and
then superimposed on its clockwise motionwill
be the counterclockwise circular resonant be-
havior.

How far around this resonant circle is
1400 MeV ? To solve this simple problem, as-
sume that the repulsive phase shift 28' is re-
lated to a scattering length by

K> cot & = 1/ A,

or more precisely, using McKinley's phase
shifts, 2

(k/mn_)3 cot® = -(.015)" 1,

Then, at 1400 MeV, &' has reached -15 deg.
We have plotted the corresponding point on Fig.
4, It is encouraging that this point lies almost
diametrically across the resonant circle from
1400 MeV.

The other resonating amplitudes, the D
the D, ., and the F1 , appear to have little
background; the variation is most rapid ap-
proximately where the amplitude becomes im-
aginary. Therefore the resonant parameters
may be chosen as follows: M is where T(E)
is entirely imaginary; x is the length of T at
this point; and I'/2 is (M - E'), where E' is the
energy at which Im T is x/2.
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1. By multiplying S matrices we get

-6! .
S =S S=met ne216=ZiT" +1,
L G 2i(8146)

Hence T' = which rotates the

21
clockwise resonant circle by 2i8!,
tangent to the unit circle.

keeping it

2. J. M. McKinley, Rev. Mod., Phys. 35,
788 (1963).
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Spin-parity assignments ofthe higher mass N¥'s

Spins and parities of the higher mass N*'
are taken from Barger and Cline (BARGER 66).
They classify all the N° *1s as Regge recur-
rences on three straight-line trajectories
[namely, recurrences of N(938), N(1525), and
A(1236)] in a Chew-Frautchi plot, In addition
they construct a model for v p elastic scatter-
" ing, near and at 180°, based on interference
of the resonance amplitude with an amplitude
due to Regge exchange of A(1236) inthe crossed
channel. The predictions compare well with
the existing experimental data on the energy
"dependence of the v p differential cross sec-
tion at 180° and the general shape of the m p
angular distribution near 180°," This result
confirms the consistency of the Regge recur-
rence parity assignments with the scattering
data. In addition to the N" reported in the
Table on Baryons, they predict two more
states: one at= 2200 MeV(JF = 9/2+) and an-
other one at =2630 MeV (J* =13/2 +) which
they can accomodate in the prediction of the
backward wp scattering by changing the elas-
ticities of the neighboring resonances. Wedo
not list these two resonances since they have
not yet been experimentally observed.

1. V. Barger and D, Cline, Regge Recurrence
Parity Assignments for the S=0 Recurrences,
paper submitted to the XIII International Con-
ference on High Energy Physics, August 31
through September 7, 1966, Berkeley (pro-
ceedings to be published by the Univ. of Calif.
Press).

Appendix A, Compiled Spectra Relevant to
H and « Mesons

In an attempt to confirm or deny the exist-
ence of certain tentative bumps, we have
started compiling the relevant published spec-
tra. It would be better to compile events,
rather than spectra, but the former entails
collecting data summary tapes, whereas the
latter involves only key-punching published
data. Perhaps this simpler procedure will
stimulate experimental groups to combine
their data more effectively.

The compiling is done with a Fortran pro-
gram SCHISM, written by Alan Rittenberg.
SCHISM rebins the input data into commeon in-
tervals, then outputs the combined histograms,
An alphameric character is assigned to each
input histogram and is displayed on output,
permitting the reader to identify the source of
the data. To facilitate reading of the histo-
grams, certain rows and columns of letters
have been changed to dots.

‘Our latest compilations will be contin-

uously available from the Lawrence Radiation
Laboratory as UCRL-8030 Spectra. However,
we present here two examples, partly as an
advertisement for help; we hope readers will
call to our attention omitted data and send us
new relevant data, The two mesons investi-
gated are H and k, The results for both are
inconclusive. The H spectra show that there
is not enough data for us to rely on histograms
alone (we will have to go to combined events):
the « spectra discredit but do not kill the «.
In any case, we try to present enough spectra
that the reader can form his own opinion on
these bumps,

1. The «(725) (Lynch, Rittenberg, Rosenfeld,
‘ S8ding, Dec. 1966)

We are beginning to think that k should
be classified along with flying saucers, the
Loch Ness Monster, and the Abominable Snow-
man. We have heard of several experiments
which were supposed to confirm it, and each
one has either failed completely or failed to
find it in the sought-for channel, but found in-
stead a small K7 peak near 725 MeV in some
other channel.,

We present here a collection of 19 histo-
grams, some of which represent the results of
particular experiments in which the experi-
menters have claimed to have found the «; the
rest summarize experiments relevant for con-
firmation or rejection of the k as a resonance.
In Table A-I we list the various reactions and
experiments which are discussed and com-
piled in this appendix, and give numbers of
events, incident momenta, and references.

a. Tp-- (Knm)Y

The k was first reported by ALEXANDER+
62 and MILLER+ 63 in the reaction
Tp->x 0 (K)T* 0 at 1.9 to 2.4 GeV/c. Figure
A1, taken from MILLER+ 63 (which incorpo-
rates events from ALEXANDER+ 62), shows
an.enhancement of 55 '« mesons" just at the
peak of phase space, These data have now
more than doubled, and appear in the thesis of
HARDY 66, from which we have gathered two
histograms to make Fig., A2, The enhance-
ment has become considerablyless impressive
and, if present, corresponds to < 40 events.
The corresponding plot at higher primary
energy, Fig. A3 (also from HARDY 66), also
shows no evidence for k.

The data of Fig. A2 included only =~
events, although the original paper of ALEX-
ANDER+ 62 (see Fig. A4) included also =0
Improved =0 statistics have failed to produce
any evidence for k, either near the threshold
range shown in Fig. A5 or at higher energy,
as shown in Fig. A6.
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Table A-I. Experiments on k discussed in Appendix A.
Beam Number of Published ™ Epmd' Plot
momentum Decay products combina- as evidence « K S ross sym-
Reaction {GeV/c) studied tions for Reference (MeV) {MeV) ﬁ.ﬁat)mn bol Figure
p~KmTOETY 1.9 20 (KK K ) + Alexander 62° Fig. 3 (incl.in Hardy below) =730 <20 A4
= "p—~(Km) =~ 1.8 -2.2 K'n® 736 Hardy 66P Fig. 12(g) K A2
1.9 -2.4 Ktn® 520 + Miller 63¢ Fig. 2(b) (incl. in Hardy above) 726£35 < 20§ 6-35 Al
1.8 -2.2 Kot 1602 Hardy 66P Fig. 13(g) N A2
1.9 -2.4 Kont 1202 + Miller 63¢ Fig. 2(c) (incl. in Hardy above) 72635 <208 6-3§ Al
2.9 -3.3 Ktn? 299 Hardy 66P Fig. 12(h) L
2.9 -3.3 Kot 732 Hardy 662 Fig. 13(h) P A3
3.8 -4.2 Ktn® 123 Hardy 66D Fig. 12(i) M
3.8 -4.2 Kt 223 Hardy 66b Fig. 13(i) Q
p - (Kn)°z° 1.8 -2.2 K:w' 670 Hardy 66P Fig. 11(g) H A5
2.9 -3.3 Kfa- 314 Hardy 66 Fig. 11(h} 1Y A6
3.8 -4.2 Kha- 104 Hardy 66P Fig. 11(i) I
= Tp (Km)°A 1.5 K°r® 154 + Kim 659 Fig. 3 735851 <20 A
1.59 KonO+K¥n 104 Sene © Fig. 2. 10 z A7
1.8 Kon® 259 + Kim 658 Fig. 4 735257 <20 B
1.8 -2.2 Kn® 522 Hardy 66D Fig. 15(g) Uy A8
1.8 -2.2 Ktn~ 1590 Hardy 66P Fig. 14(g) R
2.9 -3.3 K% 208 Hardy 66P Fig. 15(h) v
2.9 -3.3 Kin- 688 Hardy 66b Fig. 14(h) s A9
3.8 -4.2 K% 72 Hardy 66P Fig. 15(i) w
3.8 -4.2 Kt~ 263 Hardy 66P Fig. 14(i) T
"p = (Kn)trtA 3.2 K a0 +K 00t 314 + Cason 66 Fig. 1 (213 events) 73122 12 c Al0
(4-body)
K p~ (R} p 0.78-0.99 K™w? 220 Gelfand 668 Fig. 10 C
(3-body) 0.8 -1.05 Kow® 203 Kalmus 66h N
0.78-0.99 Ron- 79 Gelfand 668 Fig. 10 G |
0.8 -1.05 Ro%- 143 Kalmus 66h L
1.02-1.18 K-w? 300 Gelfand 668 Fig. 10 D A1
1.05-1.2 K™%® 180 Kalmus 66 K
1.02-1.18 ROn- 270 Gelfand 668 Fig. 10 H
1.05-1.2 BOon- 186 Kalmus 66h 1
1.2 K- n? 894 Lynch 661 o
1.2 ROn- 891 Lynch 66f Q
1.0 -1.7 Ron- 4296 + Wojcicki 63J Fig. 1 7233 <12 30-0 B A13
1.4 -1.7 K n® 2543 Lynch 661 R
1.4 -1.7 RO« 2166 Lynch 66} T
1.8 -2.1 K% 2925 Lynch 66! u
1.8 -2.1 R On- 2584 Lynch 66} w Al4
2.4 -2.7 K-n® 1950 Lynch 66% X
2.4 -2.7 Kon~ 5833 Friedman 66K A
2.4 -2.7 K°n- 1833 Lynch 661 z
- 0.78-0.99 114 Gelfand 668 Fig. 10 E|
- o
Kp>(Km)°n 0.8 -1.05 194 Kalmus 66h M
1.02-1.18 314 Gelfand 66€ Fig. 10 F A2
1.05-1.2 Kt 215 Kalmus 66 3
1.2 1068 Lynch 661 P
1.4 -1.7 3732 Lynch 661 s
1.8 -2.1 4554 Lynch 66 v AlLS
2.4 -2.7 2834 Lynch 661 Y
K-p-+(Km*: %=~ ° 2.24 Krn%+Kor +K¥ - 413 + London 66 Fig. 28 730 <15 L A6
(Rm)°n7p o -
K p—~ (gw)'w:n 1.2 -1.7 K'n +R%x 1523 + Wojcicki 64™ Fig. 5 =725 <12 w
(Ra)™rp AT
K p~(Rm)%rp 1.45 K nt 101 Almeida 64" Fig. 4 <317 A
(4-body) 2.0 K-nt 4519 Dauber 66° Fig. 45(b) = 690 <30 D
2.4 -2.7 R%n? 4367 Friedman 66 F
2.68 Kont 1857 Pripstein 66P Fig. 8 P
A18
K-p+(Rw)"n°p 2.4 -2.7 ROn~ 4338 Friedman 66K G
K p~(Rm)"r*n 2.4 -2.7 ROx~ 3909 Friedman 66K H
Krp~(Kn)txtnp 3.0 Kin® 312 + Ferro-Luzzi 649 Fig. 2(a) - s r
(5-hody) 3.0 KOont 226 + Ferro-Luzzi 649 Fig. 2(c) (113 events) 255" <30 85 F Ato
3.52 K" 1144 - Goshaw 66T Fig. 2 (572 events) <3 G
Ktp~(Kn)’ntn’p 3.0 Kt~ 312 + Ferro-Luzzi 649 Fig. 2b 725+5% < 30% 65 F
total number = 66 000

§Values obtained from the combined (K+w°) and (K°n+) mass distributions.

TValues obtained from the combined 1.5 and 1.8 GeV/c data.

*Values obtained from the combined (K*n®), (K°r*), and (K*r") mass distributions.

a. G. Alexander et al., Phys. Rev. Letters 8, 447 (1962).

b. L. Hardy, Analysis of Strange-Particle Résonant States from n”p Interactions,
{Ph. D. Thesis), Lawrence Radiation Laboratory Report UCRL-16788, July 1966

{unpublished).

Mo an

D. Miller et al., Phys. Letters 5, 299 (1963).

Y. S. Kim et al., Phys. Letters 19, 350 (1965).
M. Sene (Univ. of Paris Thesis}), unpublished.
N. M. Cason et al., Phys. Rev. Letters 17, 838 (1966).

g- N. Gelfand et al., Formation and Production of Resonant States in Two-Prong
K-p Interactions between 0.8 and 1.2 GeV/c, Enrico Fermi Institute for Nuclear
Studies Report EFINS-66-81, August 1966 (unpublished).

Wojcicki et al., Phys. Letters 5, 283 (1963); Phys. Rev. 135, B484 (1964).

W. London et al., Phys. Rev. 143, 1034 (1966).
Wojcicki et al., Phys. Rev. 135, B495 {1964},

Almeida and G. R. Lynch, Phys. Letters 9, 204 (1964).
M. Dauber et al., Phys. Rev. {to be published}.

h. G. Kalmus (LRL), private communication.
i. G. R. Lynch (LRL), private communication.
j. S

k. J. Friedman (LRL), private communication.
£ G.

m. S.

n. S.

o. P.

p- M. Pripstein (LRL), private communication.
q M

r. A.

. Ferro-Luzzi et al., Phys. Letters 12, 255 (1964).

T. Goshaw et al., Phys. Letters 22, 347 (1966).
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On the other hand, some positive evidence
for an enhancement at 735 MeV comes from
studies of (Km)® A final states! This evidence
is shown in Fig. A7, which is a compilation of
517 events from two experiments (KIM+ 65,
SENE 66) with incident momenta of 1,5 to 1.8
GeV/c, partly below the K* production thres-
hold. In an experiment with 6X better statis-
tics (3342 events), HARDY 66 has found no
evidence for the k (Figs. A8 and A9), but his
experiment cQvers only the momentum range
well above K~ threshold (1.66 MeV) and there-
fore does not invalidate the positive results of
KIM+ 65 and SENE 66,

b. Tl'+p - (KTr)+'rr+A

From a recent experiment involving 314
events of this type (Fig. A10), CASON+ 66
claim to have found evidence for the k, Toour
knowledge, there is no similar experiment
with comparable statistics to either support or
weaken the conclusion of CASON+ 66.

c. K__p»(Kn)N

Historically, the second experiment to re-
port the k was that of WOJCICKI+ 63 in which
4296 events ofthe reaction K p—~K’w p were
studied. In agreement with the original k ev-
idence, their « has a mass of 723+3 MeV and
a width of <12 MeV. Wojcicki's largest effect
was at 1.08 GeV /c.

There are now several other experiments
measuring (Kw) p final states in this region of
incident K~ momenta, Figure Al11 is a com-

pilation of 3367 events (not including Wojcicki's)

it represents an independent confirmation of
Wojcicki's observation of a peak in the (Kw)~
mass at about 725 MeV, Moreover a compi-
lation of recent results from (K-rr) n final
states in the same energy region (1882 events)
also shows an enhancement (see Fig, A12),
perhaps at a slightly higher mass value, Al-
though the statistical significance of each of
these peaks is not larger than 1 to 2 standard
deviations, it is hard to deny that some pecul-
iar effect seems to be present here,

Again, larger statistics is available at
higher energies, but no peak is observed (see
compilation in Figs, A13, A14, and A15).

d. K_p—> (K.n.)‘l':o E‘,O

Evidence for the k was reported by
LONDON+ 66on the basis of 413 events of this
‘type (see Fig. A16). This is still waiting for
confirmation or disproval,

e. Kp»Em®» =N

The « was also reported, withm = 725
MeV and I'< 12 MeV, by WOJCICKI+ 64 in

1523 events with 4-body final states, for inci-
dent momenta between 1.2 and 1.7 GeV/c A
compilation of 6152 events presently available
for this reaction (including the data of
WOJCICKI+ 64) in the range of 1.2 to 2 GeV/c
(Fig. A17) shows, instead, a broad maximum
around 700 MeV. However 700 MeV is justthe
peak of phase space and we would not take such

‘a broad maximumas evidence for an enhance-

ment in the 725-MeV mass region, A complla-
tion of 14467 events at 2.1 to 2.7 GeV/c sim-
ilarly shows no k (see Fig. A18).

f. Kp> ®rf Tn% o'p

Finally, the x was reported from a CERN
experiment by FERRO-LUZZI+ 64, who saw
a peak in the reaction K p - NKnww, This k
was at 725 MeV and had a width of <30 MeV.
The effect was found in the 3 GeV/c data, but
was absent in the 3.5 GeV /c data. An exper-
iment at Wisconsin at 3,6 GeV/c with three
times as many events as the CERN experiment
also indicated no evidence for a «,

The combined distribution of the (Km) *°
mass from these experiments is shown in Fig.
A19., There is no peak at = 730 MeV; although
a broad enhancement centered at about 750 MeV
can be seen, this is where phase space also
peaks.

The «k has also been looked for in other ex-
periments--e, g., the CERN group (V. Henri,
private communlcatlon) has looked for the «
below K* threshold in the reaction K' p—~K%r p,
but did not find it,

What can we conclude from this study? If
the k is real, then each claim for its existence
should be strengthened when combined with
later data, We now summarize the discussion
above for each claim:

§. The MILLER 63 signal has decreased
from 53 to < 40 events, and the signal
of FERRO-LUZZI 64 has disappeared.

§. There are no new data to compare
with the claims of KIM 65, CASONG66,
or LONDON 66; they are of course
still impressive,.

§. The fate of the claim of WOJCICKI
63 is undecided, His data suggested
a k produced by K~ between 1 and
1.7 GeV/c. When combined withnew
data over this entire range, the sig-
nal has disappeared, On the other
hand, with limited statistics,
W03c1ck1's best signal/noise ratlowas
at 1,08 GeV/c. We have compiled
events produced by K~ between 0,78
and 1.2 GeV/c, and indeed see a 1
to 2-0 signal for both k and K0
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Same channel, still higher energy.
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Same channel, higher energy.
No «.

2200
2145
2090
20135
1980
1925
1870
1815
1760
1705
1€50
1555
1540
1485
1430
1375
1320
1265
1210
1155
1100
1045
990
935
880
825
770
715
660
605
550
455
440
385
330
275
220
165
110
55
0

Fig.

AAA A7
AAWLAX

ersevse
ZAAMLAAX
XAWWLAAXT
AAWW.AAAX
SAHWW . HAAA
covcscsane

ZA JAWUULWWAA
XAA  WUUU . UWHW
«AAWW . WUUU,ULUW
AA JHWUU,UUUY,. UULU

Feeeokeanr¥ooso¥eoas

M(KBAR PT) -
0

oooes O
oo~ O
cooms

oococwoe o

1211
1122235852 80754
1479150366284328255
00000130074375554588

A14, M(Er) from K p-(Rn) p,

Pinc = 1-8 to 2.7 GeV/c

No claim, but k near threshold,
supports Wojcicki.

360
351
342
323
324
315
306
297
28R
279
210
261
252
243
234
225
216
207
198
189
180
171
1le2
153
144
135
126
117

2.0002
l Q.790Q
cevesnne
@ 90.1110.
20.1110,
Q 10.1HI0.
«Q AT oHHHQ .
SHOTHLHOHH .
«OQHOD JONHH .
0 0INNL00HH .
2.0HI0,0000,
cesessessane
NH.KMNO,0000.
9H,000.0007,
HO.NNNK .NOON .
0K LLDNK NN,

KL o . .

DL GONL KK Q

LG.GLNL.KKOT.Q
QOGN WNLL G.NN0T L0

ONNLCNNN,LDDDD .0

DCCLCNNNLLDDO L0

GCCL.CLCCLGDNDNL0Q
NCCC,.CCCC .NLDD .NNQ

0 [¢] 0 0 1 1
. . . . . .
6 7 8 9 [o] 1
4] ] 0 c [¢] 0
o o o] 0 0 Q
) 0 0 € 0 il
1112122223332
162591R3458364292

0e187167250671077490C0CCCCOO

Fig. A11. M(Rn) from K p—(Km) p,

Pinc

= 0.78 to 1.2 GeV/c.

Same reactions, different charge.
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Same reactions, different charge,
supports Wojcicki.
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Wojcicki claim {W) + others. Same channel, higher energy. Ferro-Luzzi claim (F) + others,
Peak merges into phase space. merges into phase space.
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This behavior could be that of a real k,
but it is more what one would expect of statis-
tical fluctuations,

The fact remains that we compiled 19 his-
tograms (representing 60000 events) and
found 5 (6000 events) which show surprising
peaks "apparently ‘ndt statistical fluctuations,
We now try to explain it as a bias. We have
keypunched any spectrum associated with a
positive k claim, but stopped at 60 000 total
events simply because of the work involved,
(We shall next automate the preparation of
input data,) We estimate that 1.5to 2 million
events have beenmeasured, each of whichyields
aKrmass value. Our reasoning is as follows:

Last year = 2 million events were meas -
ured in the United States, and we guess = 3
million events for the world-wide anhual rate,
This rate has been roughly doubling every two
years, 2 50 the time integral of the number of
bubble -chamber events measured must be =10
million,
exposed to K* with the number exposed to m*
and p, we see that a quarter of these 10 mil-
lion events were produced by K* with enough
energy to produce Km events in the final state
(with Km mass >725 MeV),

So physicists have looked at Km spectra
from = 2.5 million events, We guess that 1.5
to 2 million events have been assembled in
large collections and looked at carefully. If a
k peak is seen, it is published, and we key-

By comparing the number>? of pictures

punch, If nothing surprising is seen, one
may not even publish the data, and we may
not punch it, (But if readers will send us
large relevant spectra, we will enter them
from now on.) Then, at 1000 events/histo-
gram, 2 million events yield 200 uninterest-
ing histograms. Then the five surprising
ones (only three from K™ experiments) are
perhaps to be expected,

So we restate our conclusion, We have
not killed the x but we do feel that we have
further discredited it,

2. The H Meson (Ferbel, Rosenfeld, Soding)

The ""H meson' is a supposed ICT =0
state with a mass m¢;= 1000 MeV, decaying
into (p m)%; Table A-II lists the experiments
in which evidence was observed for a bump
near 1000 MeV in the (p m)° mass spectrum,
Figures A20 through A23 show the distribu-
tions of M pr)o from these experiments,
Goldhaber® discussed the H meson and com-
piled the data of Figs, A20 and A21%, plus 1705
events from the reaction mtd - (p m)° pp from
Benson et al.” After consultation with Benson
et al., however, we have decided that it would
be better to use only 790 events remaining in
their sample after pr’ combinations in the A
band have been excluded., We have also added
1204 events that were contributed by the La
Jolla group® but not used by Goldhaber be-
cause they were not yet available.

Table A-II. Experiments on H meson discussed in Appendix A,

Reaction Beam momentum Number of Constraints Reference Plot Figure
' (GeV/c) events symbol
o (pm® att 3.2 and 3.5 1204 Abolins 662 A A23
3.65 519 no Goldhaber 66b G A21
4.0 975 Bartsch 64° E A20
wd—> (pm° pp 3.65 790 no At Benson 66 M A22

Total 3488

See Ref, 6

op

Gerson Goldhaber, Experimental Study of Multiparticle Resonance Decays, in Proceedings

of the 1965 Coral Gables Conference on Symmetry Principles at High Energies, University

of Miami, Florida, 1965 (W, H. Freeman and Co,, San Francisco, Calif,, 1965), p. 34.
c. J. Bartsch et al., Phys, Letters 11, 167 (1964).

d. See Ref, 5,
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The combined spectrum (Fig, A24) shows
a peak extending from 960 to 1080 MeV, with
an estimated significance of at least four
standard deviations, Note, however, that its
mean mass is about 1020 MeV, only about 50
MeV below that of the Al meson, And its
width, 'I"'= 120 MeV, is the same as
(A1),

This peak is presently seen only in exper-
1ment_§ in the beam momentum range 3.2 GeV/c
<p(m)<4 GeV/c It is not seen in similar
experiments in the range 5.1 GeV/c < p(v ') <
8.5 GeV/c. This means that whatever the H
phenomenon is, its production cross section
drops rapidly at energies greater than p(v')=
4 GeV/c. Note that 4 GeV/c is alr%ady high
above the thr fshold wh1ch is at p{(m ) = 2,18
G_EV/C for m p— HA'' and even lower for
m d—> Hpp. Moreover, the data for p(m ) < 4
GeV/c presented above are incomplete; we
estimate that at least = 1000 events from other
experiments exist but are not yet accessible to
us,

Let us accept the evidence for a neutral
A1l-like peak 50 MeV below the mass of Ai.

Is it a new meson, H, or is it the neutral A1,
displaced to low energy by one half-width
through interference with background? We
know that the A1 is seen only when enhanced
by the Deck effect, i.e., A1 seems to be pro-
duced weakly, and needs to interfere positively
with background in order to be seen, But the
interference could also d1splace its peak up-
wards by = 25 MeV. The A1% (pm)* is seen
recoiling against a proton, the H(pTr)0 is seenre-
coiling against a A t*. Could the vackground
phases differ enough ‘between these two exper-
iments that the (p 1T) peak is displaced down- '
wards by about 25 MeV? We do not know how
to answer this question until more work is
done.

The Michigan group has suggested that
as a next step one should look for an H peak
in p 94% only, where the A1, having isopin
I =1, cannot contribute. One can do this in
two ways:

1) Compile porr0 spectra, or 2) compile
events from data-summary tapes. The latter
procedure seems more likely to give us the
information we Wan(jr for the following con-
51derat10ns The w m “n® Dalitz plot has three
p bands (p ,p , and p ) which overlap partly
at 1000 MeV, and overlap three deep at
\/3mp'~ 1300 MeV. As the Michigan group
shows in Fig. 2 of their paper, p w spec_tra
are contaminated with overlapping pTw ¥, but
if one selects out the overlapping, double-p
events, one produces an artificial bump at.
1000 MeV. One can get around this difficulty
by compiling the actual events and doing a
maximum-likelihood fit to the population of

the p° band, We shall do this,

A final difficulty with the H bump is con-
tamination from the radiative decay of another
meson, n'—» p°y, which will often fit the inter
pretation p 0%%, ' The Michigan group5 esti-
mates that 6+ 3 of their events are such in-
truders; their spectrum, Fig., A22, seems to
contain about 36 H mesons from all the p
bands; about half might come from po‘l'\'o .

In summary, the compilation of spectra
carried out so far shows a bump but seems
inadequate to distinguish between H and a neu-
tral Al peak. We feel that a compilation of
very carefully selected p-°1r° events is the
most promising next step.
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